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ON GUARD, Mr. Mainte- 
aye nance Engineer, against ruth- 
less slashing of expenditures for inspec- 
tion, service, upkeep, and replacement. 
Apparent savings on these maintenance 
items now may change into added 
indirect costs later on. 

True maintenance cost must include 
the cost of production delays and acci- 
dents caused by broken-down and de- 
fective equipment, and the cost of 
excessive depreciation. 

When direct maintenance budgets — 
are cut without regard for indirect costs, 


the maintenance engineer may have a 


_ very sick plant on his hands. Extraordi- 


nary expenditure then may be required 


to nurse the patient past crisis and 


convalescence. 





that soak up Your Profits” 

















says E. D. 'TIttson 
Illuminating Engineer, 
Commonwealth Edison Co., 
Chicago 


Plant interior at the Cetwick 
Silk Mills, Inc., Asheboro, N.C. 
Painted for more light with Bar- 
reled Sunlight. 








** Painted lastingly white .. . they reduce production costs” 


T a time when every industrial 

executive is fighting to cut costs, 

what Mr. Tillson says is worth think- 
ing about. He continues: 


“Scientific tests show that white 
interiors which have turned yellow 

. . which are covered with dirt... 
or interior surfaces which are un- 
painted . . . may reduce illumination 
as much as 60%, slow down produc- 
tion of your workers 10% or more.” 





Time-Tested in Scores of 
Famous Plants 


American Tobacco Co. 

Gruen Watch Makers Guild 

The Mennen Company 

Stromberg-Carlson Telephone 
Manufacturing Co. 

Gold Dust Corporation 

Western Electric Co. 

Cannon Mills Company 

Pepperell Mfg. Co. 

Kellogg Company 

Wm. Wrigley Jr. Company 

Life Savers, Inc. 

Clicquot Club Company 

The L. S. Starrett Company 

Diamond Match Co. 











Hundreds of America’s industrial 
leaders have found the way to put 
all potential candle power to work 
... to keep it at work. They paint 
interiors of their plants with 
Barreled Sunlight. 


The Pioneer 25 Years Ago... 
The Leader Today 


Over a quarter of a century ago 
Barreled Sunlight blazed a new trail 
... pointed the way to better light- 
ing. To the dingy interiors in which 
millions of workers toiled, it brought 
the cheerfulness and cleanliness that 
only white ceilings and walls can give. 

In the modern, scientific- 
ally lighted plant, its réle 
is even more important. 
For the smooth, non-por- 


Barreled 


Reg. U.3. 





ous white surface of Barreled Sun- 
light resists light-absorbing dirt, 
washes like tile, retains its high re- 
flective value longest. (See guarantee 
below.) The booklet, “More Light 
with Lasting Cleanliness,” contains 
more detailed information about Bar- 
reled Sunlight. Write for it to the 
U.S. Gutta Percha Paint Company, 
'8-G Dudley Street, Providence, R. I. 
Branches or distributors in all prin- 
cipal cities. (For Pacific Coast, W. P. 
Fuller & Company.) 
GUARANTEE—PBarreled Sunlight, The 
Rice Process White, is guaranteed to remain 
white longer than any oil gloss paint or 
enamel, domestic or foreign, applied under 
the same conditions and accord- 
ing to our specifications. If it 
does not do so, we will give free 


enough Barreled Sunlight to repaint 
the job. 


Sunlight 


Pat. Off. 


Reflects Light . . . Remains White . . . LONGEST 
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What Automatic Motor Control Means 


to the Maintenance Engineer 


a lineshaft from which ma- 

‘A chines on one or more floors 
of the factory were operated was once 
the most common type of drive. Such 


. SINGLE, large motor running 


a motor was started and 
stopped twice a day, and the 
factory superintendent usu- 
ally assumed the very im- 
portant responsibility of 
starting the lineshaft motor. 
Although the advantages of 
group drive in its proper 
place are unchallenged the 
necessity of providing an 
individual motor for certain 
types of machines is now 
recognized. Many modern 
plants use hundreds of indi- 
vidually motorized ma- 
chines. Each machine motor 
must be started and stopped 
by the operator; further- 
more, it is often necessary 
to start and stop individual 
motors much more frequ- 
ently than in the case of 
lineshaft drives. With this 
responsibility put into the 
hands of general shop labor, 
it is desirable to eliminate 
the human element from 
motor starting. 

Some motorized machines 
are stopped whenever they 
run out of work tempo- 
rarily, which may happen 
a dozen times a day. Other 
motorized machines start 
and stop several thousand 
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Four motors operating a sand slinger in a 
foundry are controlled by these switches. Mag- 
netic relays protect the motors against overloads. 





times a day as part of the normal 
duty cycle. Introduction of individual 
motor drives has brought a rapid 
development of automatic devices, 
such as machine feeders and _ tool 


control, which make further 
demands upon automatic 
motor control. 

With the development of 
automatic motor control 
came the natural evolution 
of remote pilot control, us- 
ing automatic pressure 
switches, float switches, 
limit switches, and the like. 
Each machine today is 
studied on the basis of its 
own requirements. The 
type of automatic motor 
control best suited for a 
given purpose can be deter- 
mined by the maintenance 
engineer only if he has an 
intelligent understanding of 
motor characteristics and 
knows how such factors as 
torque, speed, acceleration, 
duty cycle, and other ele- 
ments influence his choice. 

Because the squirrel-cage 
induction motor is so im- 
portant in modern indus- 
trial plants, the discussion 
in this article is limited to 
squirrel-cage motor con- 
trols. Furthermore, since 
maintenance engineers are 
generally familiar with 
manual or hand-operated 
starters, only ‘ automatic 
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starters will be given consideration. 

The squirrel-cage induction motor 
has no commutator, no brushes, and 
no insulated rotor winding. It is pos- 
sible to start such a motor from stand- 
still with an across-the-line switch. 
The automatic or magnetically oper- 
ated across-the-line starting switch 
has, therefore, become widely used. 
When the switch is closed full line 
voltage is impressed upon the stator 
winding, a momentary inrush of 
starting current occurs, and the motor 








surfaces are wiped clean and bright. 

In switches of small capacity, not 
provided with rolling contacts, weld- 
ing or corrosion is often prevented 
by the use of silver-to-silver contacts. 
If current-carrying parts are silver 
plated, clean, non-corrosive surfaces 
are insured where lugs, shunts, and 
the like are bolted together. Mainte- 
nance of these parts is thereby con- 
siderably reduced and frequent clean- 
ing is unnecessary. 


Since automatic  across-the-line 





In the resistance type of thermal overload relay shown here melting of 
the solder by which a ratchet wheel is attached to a shaft allows the 


wheel to turn and open the contacts. 


The view at the left shows the 


relay with contact open, on the right with contact closed. 


accelerates to full speed. The con- 
tacts are opened and closed by mag- 
nets that are controlled through push- 
buttons, snap switches, float switches, 
pressure switches, thermostats, or 
other contact-making devices. 

Any dirt or rust on the pole face or 
on the hinged armature of the switch 
will produce an undesirably large air 
gap, resulting in an increase in the 
alternating current that energizes the 
operating coil. It is important that 
pole faces and armatures “seal” when 
closed. 

The contacts which make and break 
the motor current must stand more 
abuse than any other part of the 
switch.  Pitting, roughening, and 
fusing are almost entirely eliminated 
by the use of rolling contacts made of 
hard copper. When the switch is 
closed the contacts first come together 
at a point high up on their curved 
surfaces and then roll down on each 
other, so that the final, or running, 
contact is made on the lower part of 
the contact surfaces. When the 
switch opens the contacts roll upward 
and break the-current on the upper 
part of the contact surfaces. The 
great break-away strength resulting 
from this rolling action reduces the 
possibility of welding. Also, because 
of a slight dragging action inherent in 
the rolling construction, the contact 
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switches are required to handle the 
starting current of induction motors 
and must break the motor circuit even 
under stalled-rotor conditions, special 
provision must be made to extinguish 
arcing at the contacts and to prevent 
flashovers between adjacent line con- 
tactors. In the smaller sizes of 
switches arc hoods of special design 
extinguish or snuff out any arc that 
may occur when the switch is opened. 
Barriers between the line contactors 


effectively prevent flashovers. In the 
larger _ sizes, 
magnetic blow- 


out coils assure 
the disruption of 
severe arcs under 


extreme condi- 
tions of over- 
load. 

Arc hoods, arc 
barriers, and 
magnetic blow- 


out coils make 
possible compact 
switches of high 
rating, thus re- 
ducing the cost 


of automatic 
control equip- 
ment. Mainte- 
nance engineers 
should realize 
that the arc- 








Induction-type thermal overload 
relay with part of magnetizing 
coil cut away to show the core 
and copper heater element. 


barrier and magnetic-blowout units 
are important points of inspection 
and maintenance. Strange as it may 
seem, such arc hoods are often 
thoughtlessly removed by operators, 
or are sometimes not replaced by 
careless inspectors or maintenance 
men. In fact, it has been found 
necessary in some control equipment 
to interlock the arc hood electricaily 
with the magnetic operating coil so 
that the switch is inoperative unless 
the arc hood is in proper position. 

Another’ important unit of the 
automatic across-the-line switch is the 
overload relay. It protects the motor 
against injury from continuous over- 
loads and has reduced production de- 
lays. A further advantage is that the 
machine operator cannot tamper so 
easily with the overload setting of a 
relay as he can with fuses. Once an 
overload relay has been set to trip at 
a given current value, it will function 
at that point almost indefinitely. 

Overload relays such as are used 
on automatic control can roughly be 
classed into three divisions: (1) 
thermal overload relays; (2) mag- 
netic overload relays; (3) combina- 
tion thermal and magnetic overload 
relays. Each type of relay has its 
individual characteristics, and _ the 
choice of the proper one is deter- 
mined by the characteristics of the 
driven machine and the motor to be 
protected. 

For its operation the thermal type 
of overload relay depends ultimately 
upon the heating effect of the over- 
load current. The magnetic relay, 
on the other hand, is operated by the 
magnetizing effect of a coil through 
which the motor current flows. The 
thermal relay may be of either the 
resistance or induction types, or a 
combination of 
both. 

The resistance 
thermal overload 
relay is a very 
simple and com- 
pact device. One 
relay of this type 
has a pawl held 
against the con- 
tact spring by a 
ratchet wheel 
which is soldered 
onto a shaft ex- 
tending down- 
ward into a 
heater element. 
The heater ele- 
ment, which is a 
resistance - wire 
coil carries the 
motor current. 


Maintenance Engineering — V ol.90, No.7 








a ——— ll 





er- 
le- 
he 


dD 


7. oe 


An overload current causes the heater 
element to overheat the shaft suffi- 
ciently to melt the solder, thereby 
releasing the ratchet wheel and allow- 
ing it to turn so that the spring- 
actuated contacts can open. The 
amount of current required to melt 
the solder depends upon the size of 
the heater element. 

Many standard elements are avail- 
able, each having its own current rat- 
ing. Should it be desirable to change 
the rating of the relay, it is necessary 
to replace the existing element with 
one corresponding to the new rating. 
The relay is so designed that replace- 
ment of the heater element is a simple 
job, although it is not often that a 
change of elements is required. The 
individual elements are inexpensive. 

The induction thermal overload 
relay depends upon a current mag- 
netically induced in the relay heater 
element by the motor current to sup- 
ply the heat that melts the solder and 
opens the relay contacts. This relay 
acts on the transformer principle; 
hence it is applicable only to alter- 
nating-current motors. 

A common type of this relay em- 
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Typical tripping curves of induction 
thermal overload relay. “A” is the 
motor heating curve. “B” is the 
relay tripping time. 


ploys a magnetic coil which induces 
a current in a hollow, copper heater 
tube to which is soldered a ratchet 
wheel that holds the contacts closed 
against a spring. An overload in- 
duces in the heater tube a heavy cur- 
rent which melts the solder, thereby 
releasing the ratchet wheel and trip- 
ping the relay. This relay has the 
advantage over the resistance relay of 
being adjustable over a wide range 
of current-tripping values. 





The setting is 
determined by 














the adjustment 
of a_ threaded 
iron core within 
the relay coil. 
Screwing this 











core in or out 
varies the an 
gap and mag- 
netic flux through 
the heater tube, 
w hich changes 
the values of the 
induced curren. 
and its heating 
effect. The cur- 














rent setting of 
the relay is read 
on a graduated 
scale. A ‘new 
thermal element 
is not required 
whenever a 
change in over- 
load rating is de- 








Sectional view of induction thermal overload relay 
showing path of magnetic flux, with details of the 
core, heater tube, and ratchet wheel. 














sired. 

This type of 
relay has a high reserve thermal 
capacity and cannot be damaged by 
heavy overload currents, because a 
heavy, copper magnetizing coil is used 
in place of resistor-type heater ele- 
ment. 

Thermal overload relays are ideal 
in many cases for motor protection, 
because the purpose of such protec- 
tion is to prevent the motor windings 
from overheating. Factors that af- 
fect the heating of motor windings 
also have a direct bearing on the tem- 
perature of the relay. Variations in 
room temperature, for example, need 
not be compensated for in some cases 
when thermal relays are used, since 
the effect of high room temperatures 
in hastening the heating of motor 
windings at the same time reduces 
the time of melting of the solder in 
the thermal relay. 

The thermal overload relay is gen- 
erally satisfactory for standard squir- 
rel-cage motors whose stalled-rotor 
current is at least five times normal 
full-load current. These relays are 
not suitable for use with standard 
repulsion-induction, slipring, or other 
motors whose primary current, with 
stalled rotor, may be only about three 
times normal full-load current. The 
time lag inherent in the operation of 
the thermal relay prevents it from 
tripping in time to give protection 
against the stalled-rotor condition 
with such low current values. 

A relay of the magnetic or com- 
bined thermal-magnetic type should 
be used with repulsion-induction, 
slipring, and self-starting synchro- 
nous motors, since these relays oper- 
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ate sufficiently rapidly to disconnect 
the motor before the stalled-rotor 
condition results in damage. 

The tripping time of a magnetic 
overload relay equipped with a dash- 
pot varies between certain minimum 
and maximum limits, the time being 
maximum with small overloads and 
minimum with large currents. Hence, 
this relay is spoken of as giving in- 
verse-time-limit protection. The 
value of tripping current may be 
varied in several ways. 

In one type of relay it is accom- 
plished by adjusting the core of the 
relay up or down. The magnetic 
coil is in series with the motor and 
exerts an upward pull on the core, 
to the bottom of which is attached a 
piston working in the dashpot. If 
the dashpot is filled with oil the piston 
is pulled upward through the oil 
when an overload occurs. As soon as 
the piston breaks the oil seal the core 
snaps upward and opens the relay 
contacts. This action in turn causes 
a magnetic switch to open and dis- 
connect the motor from the line. The 
core and piston then return to their 
former position, ready to act when 
the next overload occurs. 

The cumulative heating effect of a 
series of small overloads occurring 
at frequent intervals in rapid succes- 
sion will cause the tripping of a 
thermal relay before the motor is 
damaged, but the magnetic relay may 
afford no protection in such a case. 

In the next article of this series the 
characteristics of the thermal-mag- 
netic relay will be discussed. 
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Fig. 1—Example of unit 
heater composed of a 
series of parallel tubes at- 
tached to intake and ex- 
haust manifolds, or head- 
ers. Fins not shown. 


Fig. 2—Fin, pierced to re- 
ceive tubes of “stream 
line” cross-section. De- 
signed to allow high outlet 
velocities, with minimum 
of turbulence. 


SOLATED diffusing 
unit heaters for in- 
dustrial plants now 
are very common. Es- 
sentially they are steam 
or water pipe, gas or 
electric heating elements 
through which a large 
quantity of air is forced 
in a desired direction by 
means of a fan or centri- 
fugal blower. In point 
of first cost, efficiency, 
temperature control, and 
maintenance they usually 
are to be preferred over 


direct radiation or fan 
blast duct systems. 
Air in large rooms 


has a tendency to stratify; and as the 
lighter, warmer air seeks the ceiling 
level, a definite temperature gradient 
will be set up unless some circulating 
device is employed. An ideal heating 
system would heat only the working 
zone of a factory, and allow portions 
above it to remain unheated. Unit 
heaters, blasting air down into this 
zone from above, or circulating air at 
the working levei, more nearly ap- 
proach this condition than any other 
system. In addition they offer ease 





Courtesy of Grinnell Company 


Fig. 4—Both intake and exhaust 
manifolds on the same side of the 
heater. The tubes are long U 
shapes, the bends of which compen- 
sate for expansion and contraction 
strains. 
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Courtesy of Herman Nelson Corporation 


INDUSTRIAL UNIT 


of control, because their effect is 
noticeable as soon as the heat is 
turned on and the fans started. 

It will be convenient here to sepa- 
rate steam unit heaters into two major 
classifications—suspended and recir- 
culating floor box. The former, small 
rectangular units strategically located 
at numerous points in a large plant, 
blow air downward through diffusing 
louvres by means of low-power fans 
placed either in front of or behind the 
heating elements. They may range 
in size from about 1 ft. square, 8 in. 
deep, to about 3 ft. square, 1 ft. deep. 

Recirculating floor box- heaters, 
larger units employing centrifugal 
blower fans, are useful in high, ex- 
pansive factory rooms where heated 
air must be circulated over great dis- 
tances, and high velocities are re- 
quired. One or two of these large 
heaters provide a simpler layout than 
can be obtained with more numerous 
suspended units, and provide even 
heat distribution. Where the plant is 
very large and high they may be the 
only satisfactory solution to the heat- 
ing problem. In such cases they are 
sometimes supplemented by a few 
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suspended units which take care of 
roof losses. 


HEATING ELEMENTS 


Heating elements for the two classi- 
fications may be discussed under one 
heading, since size usually is the only 
characteristic distinguishing elements 
in the suspended and the floor type 
heaters offered by a single manu fac- 
turer. 


Steam coils—In modern design 
cast-iron and steel pipe coils have 
given way to lighter-weight copper 
coils whose radiating surface is in 
most cases greatly increased by means 
of flat or helical fins. The fins usually 
are attached to the pipe core by braz- 
ing, welding, soldering, pressure, or 
by a combination of some of these. 

With cast-iron heaters it is hard to 
prevent overheating because of the 
latent heat in the mass. The lighter 
copper heaters have overcome this 
difficulty, and now light-weight 
copper fin heaters are available for 
rated pressures from 2 to 250 pounds. 

Those elements are in general most 
satisfactory which are built without 
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Courtesy of Buckeye Blower Company 


HEATERS 


rigid connections, such as_ return 
bends, nipples or elbows. Unequal 
expansion and contraction of rigid 
connections cause leaks and shorten 
the life of a heater. Most manufac- 
turers therefore have developed units 
consisting of a series of parallel cor- 
rosion-resisting finned tubes attached 
to cast-iron or steel intake and ex- 
haust manifolds, or headers. 

This construction (shown without 
the fins in Fig. 1) has the added 
advantage of being easy to repair. A 
tube may be removed and renewed 
without disturbing all of the others, 
and a single faulty pipe does not 
mean that a whole new section is re- 
quired. 

Sometimes the tubes are made with 
a special “stream line” cross-section, 
as illustrated by the piercings in the 
fin shown in Fig. 2, resembling the 
shape of airplane supports and struts. 
This construction aids in allowing 
high outlet velocities, with a minimum 
of turbulence, to be obtained from the 
heaters. For this same reason heater 
fins usually are made flat. It should 
be remembered, however, that in 
heaters especially designed for low 
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CARL HEYEL 


Assistant Editor 


velocity output a certain amount of 
turbulence inside the heater is desir- 
able to produce the maximum amount 
of heat transfer from tubes to air. 
Unit heater heating elements are 
subject to severe expansion and con- 
traction and under certain conditions 
it is extremely difficult to keep the 
condensed steam from freezing. To 
meet these re- 
quirements heat- 
ing elements 
have been de- 
signed in which 
the radiator is 
divided into two 
sections, the bot- 
tom section 
being used to 
temper the in- 
coming air suff- 
ciently to pre- 
vent freezing of 
the upper section 
when automatic 
valve is closed. 
Several meth- 
ods are in use to 
take care of the 


differences in traction. 





Fig. 3—Floor-type unit, in 
which are used long, flat 
tubes of copper piercing a 
large series of flat fins, to 
which they are metallically 
bonded. 


lengths of the tubes, 
caused by unequal expan- 
sion, which may set up 
serious strains in the 
headers. In some cases 
flexible header plates are 
used. In the heater illus- 
trated by Fig. 1 a bellows 
arrangement is incorpor- 
ated in the lower end 
of the individual tubes. 
Each bellows is formed 
from the metal in the 
tube, so that there are no 

joints. 
In the heating ele- 
ments for the floor-type 
unit, shown in Fig. 3, 
long flat tubes of cop- 
per are used piercing 
a large series of flat fins, to which 
they are metallically bonded. Such 
bonding provides more efficient con- 
duction of heat from the tubes than 
would be obtained if the fins were 
forced on by pressure. The flat-tube 
construction reduces the possibility 
of broken tubes due to freezing, since 
the expansion of freezing condensate 
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Courtesy of Multicell Radiator Corporation 


Fig. 5—Honeycomb type of element. 
construction of flat tubing allows expansion and con- 


The criss-cross 
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beyond their elastic limit. 

Another method of caring for ex- 
pansion is illustrated in Fig. 4. The 
intake and exhaust manifolds both are 
on the same side of the heater, and 
the tubes are long U shapes whose 





rarely is sufficient to extend them 





tained. This design resists freezing 
when sub-zero air is passed over the 
heater surfaces. The inner tube, not 
in contact with the cold air, remains 
filled with steam and is a source of 
heat that keeps the contents of the 
outer tube above the freezing point 


Figs. 6 and 7— 
Heater with sin- 
gle header, divid- 
ed longitudinally 
into steam and 
return chambers. 
One end of tubes 
attached to head- 
er, other end free 
to permit expan- 
sion. 





f 
b 


Courtesy of Bayley Blower Company 


bends compensate for expansion and 
contraction strains. 

Accordion-like action takes care of 
expansion in the honey-comb type 
heating element illustrated in Fig. 5. 
In this design the heating surface 
consists of one-piece flat tubing whose 
criss-cross construction allows it to 
absorb expansion and _ contraction 
within itself. The large exposed tube 
area precludes the necessity of ex- 
tended fin surfaces. 

A somewhat unusual heating ele- 
ment is illustrated in Figs. 6 and 7. 
The single header is divided longi- 
tudinally into steam and return 
chambers. Iron circulating tubes, 
which are inside the radiating tubes, 
are connected to the steam chamber, 
and the radiating tubes to the return 
chamber. Both radiating and circu- 
lating tubes are attached to one end 
only, and the opposite end is free to 
expand without restriction. Damage 
to a radiating pipe may be remedied 
by removing the tube and plugging 
the opening, and the heater may be 
continued in service until the damaged 
tube is repaired or a new one ob- 
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until all the condensate has been 
drained after the steam has been 
shut off. 

Although unit heaters coils are 
usually tested at the 
factory for high pres- 
sures, 500, and some- 
times 1,000 Ib. per 
sq.in., it is not general 
practice to employ high 
pressures in service un- 
less process steam 
makes such an installa- 
tion convenient. In . 
general, the higher 
pressures, although they 
do mean increased heat- 
ing value, are not 
recommended because 
they often mean added 
steam trap and piping 
trouble. 

Pressures of 5 lb. per 
sq.in. may be termed 
common practice. 

Electric unit heaters— Bi: 
Electric unit heaters are 
finding application in 
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industrial heating where steam is un- 
available or uneconomical, or where 
their added convenience of installa- 
tion and operation is desired. The 
heating elements are spirals or strips 
of high-resistance alloy wire, so- 
called “resistance wire,’ sometimes 
imbedded in a refractory material. 
Casing, louvres, and fan give them an 
appearance similar to steam heaters, 
Fig. 8 shows a typical suspended elec- 
tric unit. 


Gas unit heaters. Gas heaters 
differ so widely from the other types, 
not only in their heating elements and 
general construction, but in their con- 
trol, that a discussion of them is 
without the scope of this article. 
Briefly, the burner flame, in a closed 
box at the bottom of the heater, is 
uniformly distributed beneath vertical 
radiating elements. The fan which 
delivers the heated air to the room 
also forces air under pressure to 
the burner to promote combustion. 
Fumes are collected in a vent housing 
at the top of the heater and carried 
off through a vent pipe. 


Influencing the output of unit heat- 
ers are such factors as velocity of air 
flow through the element whose air 
resistance increases almost directly 
with the number of sections, type of 
fan used, temperature of entering air, 
and other items which will be referred 
to when we consider the rating of 
unit heaters. 





Courtesy of Ilg Electric Ventilating Company 
Fig. 8—Typical suspended electric unit. 













rips 
so- 
mes 
rial. 

an 
ers, 
lec- 


INDIVIDUAL AND GROUP DRIVES 


Investment and Operating Cost Data 


AYOUT of motor 
L drives for an in- 
dustrial plant of 
considerable size in- 
volves a_ variety of 
problems that can be 
realized only by one 
who has attempted it. 
In order to limit the 
following discussion to 
reasonable length it is 
necessary to introduce 
some simplifying as- 


. sumptions. 


When discussing the 
advantages of individ- 
ually driving or group 
driving a plant the 
statement should be 
understood to mean 
that the great majority 
of the machines are to 
be driven in one way 
or the other. 

In the following dis- 
cussion of comparative 
cost figures it should 
be considered that an 
individually driven 
plant is really a group 
of departments in a 
plant, which can best 
be individually driven, 
whereas a group-driven 
plant is a group of de- 
partments in the same 
or another plant which 
can best be group 
driven. 

There are three prin- 
cipal variables that in- 
fluence the economic 





“Motors have been and are 
being marketed With nominal 
ratings based on a variety of 
operating temperatures, which 
is in effect the same as vary-. 
ing or eliminating the permis- 
sible overload capacity. The 
figures given above for normal 
excess capacity are based on 
40-deg. C. motor ratings. To 
apply them to 55-deg. C. mo- 
tors divide the nominal name- 
Plate rating by 1.2 to obtain 
the equivalent 40-deg. C. rat- 
ing—the load that the motor 
will carry with 40-deg. C. 
temperature rise. 
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FUNDAMENTAL reasons for such differences as there 
may be in first cost and operating costs of group drive and 
individual drive are: 


1. The higher first cost, maintenance Cost, and repair cost 
per horsepower as well as the poorer electrical performance 
and lower reliability of motors, starters, and like equipment 
in small sizes as compared with the larger sizes. 


2. In the case of both individual-drive and group-drive 
plants the total connected motor load exceeds the maximum 
demand. In group drives with skilful engineering this excess 
is ordinarily 10 to 25 per cent under fairly favorable 
conditions. With individual drives the excess is, under 
equally skilful engineering, 200* to 250 per cent in plants 
where most machines work continuously at a single job, 
and up to 350 or 400 per cent in plants where the work 
approaches jobbing in variety. For reasons explained in the 
text this excess is ordinarily somewhat greater in plants 
where the individual machines have small average power 
requirements than in cases where several horsepower per 
machine are needed. 


Reasons for the second of these two items are fundamental 
in all cost comparisons and are discussed in this article. 





comparison between in- 
dividual and _ group 
drive. 

1. Load variation on 
the individual ma- 
chines. How high are 
the peak loads com- 
pared with the average 
load for all the plant 
working hours a year? 
A machine may operate 
steadily all the year 
around with a fairly 
uniform load while un- 
der cut, but if it has a 
great deal of idle time, 
set-up time, loading 
and unloading time it 
may constitute a load 
that is no more desir- 
able from a power 
standpoint than a ma- 
chine having a fluctuat- 
ing load, such as a 
metal planer or a big 
drop hammer. 

2. How many hours 
a year would it take the 
plant in question work- 
ing at capacity, to pro- 
duce its yearly output? 
A three-shift plant 
working full force all 
the year around, and a 
single-shift plant work- 
ing full force only dur- 
ing a short “busy sea- 
son” give a quite dif- 
ferent comparison as 
to the total annual costs 
of individual versus 
group drive power lay- 
out. 

3. The average 
amount of power re- 


The heavy flywheel on 
this power press helps to 
smooth out the peak 
loads on the motor, which 
drives it through a multi- 
ple V-belt. 
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quired per machine. Other things 
being equal group drive shows a 
greater saving, as compared with in- 
dividual drive, the smaller the aver- 
age power requirements of the in- 
dividual machines. This applies both 
to first cost and annual costs. 

The load variation on the indi- 
vidual machines is the most impor- 
tant. It has a profound effect upon 
the comparative first cost and the an- 
nual cost. If each individually driven 
machine must be motored for six 
times its average load, comparisons 
are far less favorable to individual 
drive than if three or two and one- 
half times the average load will suf- 
fice. The comparative costs are much 
the same whether such excess motor 
capacity is necessary to avoid stalling 
on short peaks or overheating on long 
peaks, or whether it is needed to play 
safe, in ignorance of the real power 
consumption of the individual ma- 
chines. If large excess capacity must 
go in, it requires a heavy invest- 
ment in power factor correction 
equipment, in mains and _ feeder 
cables, in motors and starters, and 
leads to low efficiency of motors and 
mechanical transmission. 

Many of us have speculated on 
what the performance of individual 
drives would be if each machine 
could be motored with exactly the 
correct size of motor. Such specu- 
lation is of little practical importance. 

Any individually driven machine 
must, of course, be motored with re- 
gard to the maximum duty that is 
ever required of it. If this is a 
momentary peak load only the stall- 
ing torque of the motor need be con- 
sidered. This is about 100. per cent 
overload, ordinarily, in plants where 
the electrical distribution system is 
adequate and the motors are never 
called upon to operate below rated 


Figs. 1 to 4—Power requirements of 
machine tools often vary widely during 
the duty cycle. In Fig. 1 is shown a 
graphic wattmeter chart from the motor 
driving a punchpress.. Each group of 
peaks represents one strip of stock. The 
power record of a cam-grinding machine 
is shown in Fig. 2. Power consumed in 
grinding one cam is represented by each 
of the groups of peaks. The friction 
load of the machine is shown at “A.” A 
turret lathe gave the chart in Fig. 3. 
Friction load is shown at “A.” At “B,” 
rough-turning, facing and boring; “C,” 
indexing load; “D,” finish turning, fac- 
ing and boring; “E,” reaming a }-in. 
hole. Fig. 4 was obtained from a gear- 
hobbing machine. Note at “A” the de- 
creasing load as the cut is finished. 
These charts were taken from an article 
by W. W. Nichols in the December, 
1928, issue of the S.A.E. Journal. 
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voltage. If loads of more than mom- 
entary duration must be considered 
such great overloads cannot be as- 
sumed, particularly with 55-deg. C. 
enclosed motors. The line-starting 
motors produced by most manufac- 
turers stall at somewhat lower loads 
than do the compensator-starting 
motors. 

It would seem than a plant or de- 
partment equipped largely with 
special-purpose machine tools and 
making a single product should be 
able to average close to half-load on 
its individual-diive motors. To one 
inexperienced in such matters it 
would seem easy to do better. Even 
under the most favorable conditions 
such loading is possible on only a 
part of the machines. The difficulties 
are various, but the majority of them 
may be grouped in classes. 

Very few types of machines take 
anything approaching a uniform load. 
A nut tapper, which appears to run 
along so uniformly, shows on a 
graphic meter a peak on a portion of 
the taper part of the tap where the 
removal of metal is heavy, and runs 
almost idle during the sizing and 
feeding portions of the cycle. Just 
as we conclude that in spite of this 


fact the next size smaller will do, a 
foreman tells us that although this 
machine runs almost steadily on 3-in, 
nuts he occasionally operates it for q 
month on 4-in. nuts when a }-in, 
machine is down for repairs. 

A miultiple-spindle drill takes 
maximum power for a short time 
when all seventeen spindles are in 
cut; then fifteen finish their cut and 
revolve idly while two drill deeper 
holes to be tapped for studs. There 
is, by the way, a considerable momen- 
tary peak as the drills break through. 

A turret lathe or a screw machine 
appears to impose a uniform load, 
but let us watch it. This turret lathe 
takes a forming cut, then drills, 
reams, threads, faces, and cuts off. 
The forming cut requires several 
times as much power as the other 
operations and there is considerable 
idle time while the tools are backing 
out and the head is coming around. 
Then, there is the loading time if it 
is working on forgings, not rod 
stock. 

Over here we see a slab miller; 
that looks like a uniform load, but 
examination shows that at the ends 


of the cut it finishes the whole width 


of the piece; the other nine-tenths of 








2,500 


5,000 


(1) 





Watts 





7,500 = 





10,000 

















12,500 


























2500 
5000 
7,500 


10,000 


Watts 


(2) 


12,500 


15000 
17,500 


20,000 


22500 
25,000 


(3) 


2,500 


Watts 


5,000 











Le — s aie os ae Zz _— 





= se gi? ¢ 





Watts 


(4) 








2500 7 7 


L L 


7. fae 
J. v4 F i: if 








Maintenance Engineering — V ol.90, No.7 








re ee ee ee ee ae. oe 







Specific requirements 
of some types of ma- 
chines can best be met 
by individual drive. 
This five-roll combina- 
tion friction and roll- 
ing calender in a 
Southern textile mill is 
driven by a 50/16.67- 
hp., 1,000/333 - r.p.m., 
prush-shifting a.c. mo- 
tor, using a speed 
reducer and chain 
drive to obtain the re- 
quired roll speed. 


the time only a nar- 
row pad at each edge 
is undercut. When the 
whole table full of 
pieces is finished there 
is idle time returning 
the table and reload- 
ing the jig. 

Most presses and 
similar machines re- 
quire a larger motor 
to bring the flywheel up to speed in 
starting than is needed thereafter. 
Frequently a 100 per cent larger 


motor is needed even when one with 


a special high-resistance rotor is used. 
Many machines take less power on 
the return stroke than on the cutting 
stroke. 

The following day “hard” castings 
may be in the machine shop. These 
will increase the loads on some types 
of machines and decrease them on 
others. Similarly, scant seasoning 
or abnormally thick, rough lumber 
puts abnormal loads on woodworking 
machines, sometimes for a full day 
or longer. Overload capacity, par- 
ticularly on 55-deg. C. motors, will 
not bridge over such periods. 

In Figs. 1 to 4 are shown a number 
of graphic meter charts illustrating 
the variable power demand of ordi- 
nary, representative machine tools. 
Note that in Fig. 4 the gear hobber, 
in spite of its apparently uniform 
load, shows a variation of 50 per 
cent of maximum load over a five- 
minute interval. 

A considerable allowance in motor 
capacity must be made for abnorm- 
alities of raw material and for dull 
tools. Abnormal reduction from 
oversize stock in woodworking, ac- 
companied perhaps by dull cutting 
knives; abnormally hard or tough 
castings or forgings; abnormal 
depths of cut due to worn drop dies 
or unexpected casting warpage—the 
motor must handle all such abnorm- 
alities. It is difficult enough to keep 
up production under such conditions 
without having a motor “roast out.” 
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Let us now consider the case of 
machine tools and similar equipment 
where these conditions are met: 


1. Handling moderately heavy, not 
light work, where the average ma- 
chine requires, say, a 3-hp. motor. 

2. Every machine tool is used on a 


‘single job throughout its life. 


3. Every machine is tested with 
dull tools and under similar handi- 
caps and the motor size determined 
from the results of this actual test, 
with due allowance for the short- 
time overload capacity of the motor 
and the observed duty cycle. 

Under such favorable conditions, 
almost never realized in commercial 
practice, motors having a capacity 
100 per cent in excess of the average 
load demand on a 40-deg. C. rise 
basis, or 140 per cent excess capacity 
on a 55-deg. C. rise basis, would be 
just about sufficient on the average 
to carry the peaks without stalling 
and to carry the loads due to hard 
stock, dull tools, machine stiff after 
overhauling, and other abnormalities, 
without roasting out. Of course, 
there will be some variation above 
and below this figure according to the 
type of machine. These allowances 
would be a trifle less if it were always 
possible to select a motor of the exact 
capacity desired. If a 2-hp. motor 
is too small it is necessary to go to a 
3-hp. rating. Probably this situation 
is seldom of much importance. It 
is uncommon for the plant man to 
know what he needs so closely that 
he is handicapped by this fact. Motor 
sizes for individually driven machines 





must ordinarily be determined before 
the machine is delivered. Few ma- 
chines operate for their life on a 
single piece part. 

On lighter work where a 1-hp. 
motor or smaller is sufficient for the 
average machine, conditions are less 
favorable. In most cases if the ma- 
chine is fairly intricate the greater 
part of the power input is used in 
overcoming its own friction. Period- 
ically the machine is overhauled, the 
bearings taken up or bushed, lost 
motion taken up in slides, and worn 
parts renewed. After such an over- 
hauling a machine is likely to be 
stiff. 

Inasmuch as the power require- 
ments running light and loaded differ 
but little, the driving motor must be 
liberal in capacity to loosen up such 
a machine. In many cases it is given 
only an hour or two of operation 
without load—just long enough to 
make sure that nothing heats up 
dangerously—and must then return 
to service. How many times we 
hear, “That little machine used to 
have a 4-hp. motor, but I had to put 
a 1-hp. on it. It would run all right 
on a 43-hp. motor when everything 
was just OK., but the motor burned 
out every time the machinists worked 
on it.” 

For this lighter class of machines 
somewhat more allowance is neces- 
sary than described above for heavier 
work, although it is difficult to gen- 
eralize. Conditions on a knitting ma- 
chine and on a sensitive drill are dif- 
ferent. Probably a fair average al- 
lowance for 40-deg. C. motors would 


289 


ORES a ee ie re ‘ 
: ma i AG ae et Bs 





arent ot " 






























SRR earth ester 




















































Sears eluate) Vari 9 











be 150 per cent normal capacity 
greater than average requirements, or 
200 per cent excess capacity for 55- 
deg. C. rated motors. 

All the above discussion is based 
upon applying to each machine at all 
times the proper size of motor for the 
piece part assigned to it, as closely 
as the commercial line of motor sizes 
allows. However, the exactly proper 
motor never is applied to every ma- 
chine, never has been applied to every 
machine and I fear never will be ap- 
plied to every machine until that 
happy time when the lion lies down 
with the lamb and the little child 
leads them. Then I assume that 
manufacturers will cease to make 
style and model changes in their 
products and all engineers will be 
gifted with perfect judgment. 

When purchasing a special-purpose 
machine tool to work on one part 
alone an engineer must estimate the 
power required from a blueprint of 
the piece to be machined, and a 
knowledge of the material. Some 
men, very few indeed, are particu- 
larly good at this sort of 
educated guessing. From 
the estimated production 
per hour (modified by 
their knowledge that the 
machine will be speeded 
up after installation, if 
practicable) the cubic 
inches to be removed per 
minute, and data on pre- 
vious jobs, they can esti- 
mate with remarkable ex- 
actness on a few types of 
machines. I have never 
known a man who could 
estimate closely on the 
whole variety of machine 
tools in a manufacturing 
plant. 

Due to lack of confi- 
dence in their ability to 
estimate power require- 
ments accurately and to 
press of other work when 
planning the retooling of 
a plant, many plant engi- 
neers leave specification 
of motor sizes to the ma- 
chine tool manufacturer. 
The majority of builders 
then furnish a motor that will handle 
the maximum load capacity of the 
tool. It is seldom commercially pos- 
sible for either the purchaser or 
builder to delay the selection of 
motor size until the machine can be 
tested in service. 

The result is that most machines 
are overmotored at first. The most 
glaring misfits are sometimes cor- 
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rected by changing motors afterward 
when the shop is in production and 
tests are possible. In relatively few 
plants of small and medium size is 
this routine practice. Even when 
such tests are made and desirable 
changes indicated, they are likely to 
be indefinitely postponed for two 
reasons : 

First, in a considerable proportion 
of cases a smaller motor will not fit 
in well, particularly on machines with 
built-in motors. 

Second, there is the ever-present 
thought of what may happen “when 
the new model is brought out.”’ The 
engineer thinks, “As likely as not this 
motor will fit the job next year, or the 
next. I can’t change motors on all 


Usually it is not feasible to 
use group drive in areas 
served by overhead cranes, 
but in a large automobile 
plant the problem of group 
driving a number of machines 
that require crane service has 
been solved by the arrange- 
ment shown here. 





In many cases he is right. It does 
not pay to change small, individual- 
drive motors frequently. The cost 
of labor, planning, blocking, new pin- 
ions or sprockets (there is seldom 
time for boring and bushing, nor 
does this save much at overtime rates) 
perhaps a new bracket, with the labor 
and electrical material, is so great 
that on motors below 15-hp. rating 
an overtime change costs half as 
much as the first cost of the motor 
removed. This expense is not war- 
ranted unless the motor is several 
sizes too large, or unless there is a 
reasonable certainty that the load will 
not vary enough to require another 
change for a number of years, vary- 
ing from three to five years for a 10- 
hp. motor to twenty years or more for 
the 2-hp. sizes. 

It appears that under many condi- 
tions it may not pay to fit small 
motors too closely, but that does not 
alter the fact that a large proportion 
of misfits, more than 50 per cent 
in fact, will exist in any individual- 
drive plant. 





machine tools every time the piece 
part is changed. Half the time I 
would be obliged to change back the 
following year. Where the existing 
motor is too small for the new job, 
of course, I must change it. That 
is all the more reason for leaving 
where they are these that are a little 
large. It doesn’t pay to change so 
many motors every year or two.” 
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The above discussion pertained to 


special-purpose machines. Only the 
exceptional manufacturing plant has 
sufficient volume of business to keep 
a complete machine tool equipment 
busy the year around on identical 
piece parts. The larger automobile 
plants no doubt do it, but even they 
may change jigs and make parts 
for the light six and the big eight on 
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the same machines. Of course, they 
must be motored for the heavier of 
the two jobs. : 

In ordinary manufacturing plants 
a considerable proportion of the ma- 
chines is used at one time or an- 
other on a variety of parts. There 
may be a seasonal variation in prod- 
uct—lawn swings in the spring and 
snow shovels in the fall; women’s 


coat material and automobile uphol- 


stery. There may be a variation with 
style changes. At any rate there is 
not enough work of one kind avail- 
able so that the majority of machines 
can be kept on identical work the 
year around, year after year. They 
may be kept on similar work, but if 
individually driven the’ motors will 
be grossly underloaded when the ma- 
chines work on the smaller sizes. 

Many plants, large as well as 
small, approach jobbing in variety. 
Parts for auto accessories, radio parts 
—whatever they can obtain a contract 
for is grist for their mill. In such a 
plant there is nothing to do but to 
motor individually driven machines 
heavily enough to develop the full ca- 
pacity of the machine on the largest 
job at the highest speed in the tough- 
est material. 

Can group-drive motors be kept 
loaded all the time? No, but the sit- 
uation is entirely different than in the 
case of individual drive. There will 
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be many misfits among the motors 
driving the groups in a new plant, 
just as there will be among the indi- 
vidual-drive motors. It is not to be 
expected that final selection of motor 
sizes for all groups can be made be- 
fore the plant starts. No plant engi- 
neer can estimate closely the maxi- 
mum horsepower requirements of a 
group from the blueprints of the 
pieces that are to be machined. 





Group drive is well adapted 
to much of the light ma- 
chinery used in making shoes. 
Although the lineshaft and 
machines are placed close to 
the windows there is no no- 
ticeable interference with the 
natural lighting. 


Errors in estimating the average 
power requirements of the machines 
in the group tend to cancel out, but 
this tendency is relative only. Every- 
one overestimates the requirements 
of groups, just as in the case of indi- 
vidual machines. Recurrent testing 
and motor moving are necessary if 
power factor is to be maintained near 
the maximum attainable value, either 
with group or individual drive. With 
group drive a smaller proportion of 
all motors must be changed yearly. 

Changes in power requirements of 
the individual machines with minor 
changes in product due to improve- 
ments, model changes, and whatnot 


tend to offset each other on the differ- 
ent machines in a group. Further- 
more, unlike most small individual- 
drive motors, group-drive motors are 
ordinarily so large that it pays to 
change them if underloaded even 
though there is a chance that the un- 
derload will persist for only two 
years. 

Dull tools, oversize or tough stock, 
and machines stiff from recent over- 
hauling seldom affect 
enough of the individual 
machines in a group to be 
of importance, although 
with identical machines 
working on identical prod- 
ucts abnormalities of raw 
material may be general 
in their effect. 

An increased power de- 
mand on some machines in 
a group, due to changes in 
design of the product, is 
frequently balanced by a 
decrease on others, or even 
more frequently by elimi- 
nation of an opertion, and 
removal of a machine. 

With ten to twenty or 
more machines in a group 
the cyclic variations in the 
power demands of the in- 
dividual machines largely 
cancel out. The larger the 
group the more complete 
this evening of the load 
becomes. There are fewer 
group-drive motors, so 
that fewer moves are re- 
quired and much less test- 
ing. Substitution of, say, 
a 30-hp. motor for a 50-hp. 
is not a great deal more costly than 
the substitution of a 3-hp. for a 5-hp. 
motor on an individually driven ma- 
chine, whereas the saving is far 
greater. The former change will pay 
for itself in about two years; the lat- 
ter requires ten years or more. 

Group-drive motors are ordinarily 
belted. They can be changed without 
undue expense. The belts and pul- 
leys removed will soon be used again. 
In a large plant this is true of the 
motors also. No special sprockets, 
chains, brackets, etc. are required. 

There are few group-drive motors 
that need changing each year, so that 
the work is not a burden to the mill- 
wright and electrical crew. If they 
tried to change all the individual- 
drive motors that needed it, they 
would never finish if all hands worked 
every Sunday at that one job alone. 

These, I believe, are the reasons 
why relatively fewer individually 
driven shops than group-driven shops 
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approach the maximum attainable 
power factor and the minimum con- 
nected motor load for the respective 
types of drive. 

A common practice is to apply 40- 
deg. C. group-drive motors so that 
all are overloaded 20 to 30 per cent 
during the busiest season. This prac- 
tice helps to keep down the invest- 
ment and maintain a tolerable average 
power factor. During the busy season 
each year the motor tenders are re- 
quired to turn in a list of the motors 
in their care that are never hot. In 


25 


partment at full capacity or not at 
all, the periods of reduced-load oper- 
ation are absent. 

Ordinarily, enclosed motors are un- 
necessary for group drives. In a 
few of the most unfavorable depart- 
ments of a plant they may be advis- 
able, but in the majority of locations 
standard, open-type motors will give 
acceptable service. Dipping and bak- 
ing cares adequately for ordinary 
moisture and vapor conditions. The 
motors are high up out of danger from 
flying metal particles, grinder sludge, 





nN 
oO 








-_ 
uo 








o 


ow 


Per cent of plants falling within group 





2 a Oe oe 














—s hh 6« 1 ® 


Ratio of total connected load including lighting tomaximum demand (motors rated on 40deg. basis) 


Fig. 5—Ratio of total connected 
load, including lighting, to maxi- 
mum demand in 40 small- and 
medium-sized plants in various 
industries. Both group - driven 
and individually driven installa- 
tions are included. The con- 
nected load, lights, motors and 
all electrical equipment, varies 
from 10 to 750 kw., with motors 
rated on the 40-deg. C. rise basis. 
The percentage of the total num- 
ber of plants that fall within 


this way attention is called to the 
groups where changes in product and 
machine tool moves have materially 
reduced loads. A test follows, with 
a study of the probable conditions 
during the next year, and then motor 
moves are planned. Motors removed 
from one place are scheduled to go 
into another. If any new motors are 
required, they are small. A 2-hp. 
motor replaces an underloaded 5-hp. ; 
the 5-hp. takes the place of a 10- or 
15-hp., and so on up until a 50-hp. 
comes out and goes into spare stock 
until needed. 

Such practice results in group-drive 
motor loads varying from 50 to 75 
per cent of full load when a depart- 
ment is slack, up to 100 to 125 per 
cent load when the department is 
busiest. The motors are never oper- 
ated above 50- to 55-deg. C. tempera- 
ture rise. Of course, in a shop that 
operates a “unit,” a “line,” or a de- 
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each ratio group is shown by the 
scale at the left. 
per cent of plants the ratio of 
connected load to the heaviest 
load actually occurring for 15 or 
30 min. lies between 3 and 3}. 
The corresponding ratios for the 
motor loads along, lighting and 
other loads excluded, would in 
general be much higher, because 
in most plants 50 to 90 per cent 
of all lights are burning at the 
time of maximum total load. 


Thus, in 21.25 


and cutting compound.. Only where 
extreme dust conditions exist is en- 
closure necessary. Open motors cost 
less and have overload capacity that 
the enclosed motors operating at 
higher temperatures lack. 

In some plants an effort has been 
made to lay out all groups to utilize 
motors of two or three sizes, in order 
to minimize the investment in spares. 

In my opinion this is mistaken 
policy. In the first place it results in 
many underloaded motors, for ma- 
chines are and must be grouped to 
suit convenieyce in manufacturing, 
not the chief electrician’s standard 
motor sizes. There will be many 


groups containing only machines with 
small power requirements, many con- 
taining only machines with large 
power requirements. In the majority 
of cases the choice of machines to be 
included in the group will be dictated 
by considerations of floor space avail- 
able, major interferences to group 
shafting (such as conveyors ), and by 
manufacturing convenience. 
Furthermore, as tests show motor 
changes to be desirable it is not to be 
expected that these will arrange them. 
selves to suit a limited variety of 
motor sizes. To make and maintain 
an economical application of group 
drive it is evident that a considerable 
variety of motor sizes must be used. 
The conclusions given m the box 
on the first page of this article pers 
tain primarily to large! lants’ with a 
rather high grade: of emgineeting su- 
pervision. 
from relatively ffew | 
author lacks data cone 
nected and maximtimeadgeon sitia 
plants with the lighting load excluded. 
The data in Fig. 5 were obtained in 
an effort to find out how much in- 
stalled capacity exceeds maximum de- 
mand in smaller plants. These data 
are not directly comparable with the 
data in the box on page 287 for the 
latter concern the plant motor load 
alone, whereas Fig. 5 includes the 
lighting load, electric heating or fur- 
nace load, if any, and the power load. 
The 40 plants represented are all 
within the metropolitan area of a 
large city. There were no sawtooth 
roof or other single-story buildings. 
In general, natural light is limited and 
a heavy all-day lighting load exists 
at the time of maximum demand. In 
a few: of the lighter industries the 
lighting load exceeds the power load. 
Inasmuch as the peak lighting de- 
mand determines when the maximuni 
plant demand occurs in many or most 
cases, it may safely be assumed that in 
almost all the.40 plants from 50 to 95 
per cent of the total connected light- 
ing load was being carried at the time 
of the recorded maximum demand. 
Allowing for this fact, it is evident 
that for all these plants the ratio of 
connected motor load to the maximum 
power demand of the motors is at 
least five to one, and probably is 
greater. Some of the 40 plants in 
question are individually driven ; some 
are group driven. 


They were ba dion data 
1 nts. 
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Third article — next month — beginning a discussion 


of comparative performances of group and_indi- 


vidual drives for six characteristic types of plants 
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SYSTEMS 





Part VWil—Prophesying Maintenance Costs 


850 employees, the maintenance 

foreman estimates the costs of 
work before an order is actually is- 
sued. The routine is as follows: 

“Repair Orders” are used for all 
maintenance work except jobs that 
will exceed $25 in cost. “Plant 
Orders” are issued for the latter. 

The Repair Orders are issued by 
the Plant Engineer’s Office without 
further approval, but the plant orders 
must receive the approval of the Fac- 
tory Manager in addition to that of 
the Plant Engineer. 

Repair Orders are issued in dupli- 
cate (Fig. 8), the original going out 
on the job, and the duplicate, of 
heavier paper, remaining in the Plant 
Engineer’s Office. 

All requests for maintenance work 
are submitted to the Plant Engineer’s 


I: AN INSTRUMENT plant of 


G. 1. ROSS 


Chief Engineer, McDonald Bros., Inc. 


Boston, Mass. 








In this article Mr. Ross pro- 
ceeds from the general prob- 
lem of maintenance cost 
control, discussed last month, 
to a specific case — the 
order system used in a plant 
of 850 employees, manu- 


facturing instruments. 








Office on AVO* form whenever pos- 
sible. The Plant Engineer’s clerk, 
upon the receipt of this request, is- 
sues a Repair Order covering the 
work to be done and forwards it to 
the Maintenance Foreman who will 
later perform the work. The latter 
surveys the job and reports back to 
the office his estimate of the time 
which will be required to perform the 
work and also the material which will 
be needed. This is listed on the re- 
verse of the original of the form. If 
the material and labor do not total 
more than $25 the Plant Engineer’s 
clerk requisitions the necessary ma- 





*AVO: “Avoid Verbal Orders.” 
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Size 
OR 
QUANTITY |NUMBER MATERIAL 
GR | abe DATE 
ISSUED TO DEPT * © 

OATE INSTRUCTIONS 

ACCTS 

NUMBER 

OEPT 

CHARGED 
ESTIMATED - . © 

TIME Fig. 8—Repair Order, issued 
P in duplicate. (a) Obverse of 

LANNED Bie > 

START original and duplicate. (b) 
Cress (A) | Reverse of original. (c) Re- 

FINISH verse of duplicate. Actual size, 
_ 5x4 inches. 

CLASS 

mn JOB AUTHORIZED 

















































TIME TAKEN TO BE POSTED DAILY 
Thee 


Fig. 9—Plant Or- 
der. (a) Original. 
(b) Duplicate, ob- 
verse. (c) Du- 
plicate, reverse. 
(d) Triplicate, ob- 
verse. (e) Tripli- 


terial and places the job on the main- 
tenance schedule in its proper se- 
quence with the other jobs. 

When, according to the schedule, 
the work is to be started, the original 
of the form is again sent to the de- 
partment foreman and he retains it 
until the work is completed. He 
then sends it to the Plant Engineer’s 
Office. 

At the end of each week the Plant 
Engineer’s clerk compiles a list of 
all jobs completed, showing number 
of jobs on hand at the end of the 


Effect of Casting Temperature and of Additions of 


HILE “bronze” is, strictly 

speaking, a copper-tin alloy, 
this term now covers a multitude of 
copper-tin compositions containing a 
third or even a fourth element. 
Among the elements that are added 
zinc and lead are perhaps the most 
widely used in bearing bronzes. 

A bronze bearing material which 
has become very popular and which 
has proved its usefulness in service, 
is the copper-tin-lead alloy. This al- 
loy, known as leaded bronze, contains 
hard copper-tin compounds, as hard 
as some steels, in a softer copper-tin 
matrix, all of which surrounds parti- 
cles of uncombined lead. Many suc- 
cessful bearing materials have a struc- 
ture consisting of hard particles, im- 
bedded in a softer matrix. The plas- 
ticity of the matrix takes care of 
small misalignments of the bearing 
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MAINTENANCE WORK ORDER 





MAINTENANCE WORK ORDER 













previous week, number on hand at 
the end of the current week, number 
completed during the week, estimated 
job costs, and the actual cost of the 


completed jobs. The Plant Engineer 
uses this report as a control on the 
output and efficiency of the Mainte- 
nance Departments. 

Plant Orders are handled in much 
the same manner as described above 
except that the form (Fig. 9) is is- 
sued in triplicate, one copy going to 
the Cost Department. This depart- 
ment assigns a job number to the 


shaft. The presence of lead, which 
does not alloy with the copper-tin 
matrix to any appreciable extent, as- 
sists materially in reducing the fric- 
tion, renders the bronze more plastic, 
and aids in the manufacturing and 
machining of the alloy. 

Tests recently conducted by the 
U. S. Bureau of Standards to deter- 
mine the effect of casting tempera- 
tures and additions of iron on bear- 
ing bronze are reported upon in the 
January, 1932, Technical News Bul- 
letin of the Bureau. 

In the founding of bronzes it is 
seldom possible to pour all castings 
at the same temperature, because the 
metal is drawn from the furnace at 
various temperatures and cools in the 
ladle during pouring operations. The 
study of the effect of different cast- 
ing temperatures thus aids the manu- 


This copy to go on job 









MAINTENANCE WORK ORDER This copy for Cost Dept. 


ESTIMATED 











cate, reverse. A 
copy to the Cost 
Department facili- 
tates obtaining a 
weekly total of all 
job costs. Actual 
size, 8x5 inches. 


order, and at the close of each week 
the labor chargeable to the job is re- 
ported under this number by the 
Plar.t Engineer’s clerk. In this way 
the Cost Department maintains a 
weekly total of all Plant Order job 
costs. These are submitted in suit- 
able form to the management. 

With this article is concluded the 
discussion of maintenance work in 
plants of less than 1,000 employees. 
Next month the maintenance prob- 
lems arising in a plant of 2,500 em- 
ployees will be considered. 


Iron on Bearing Bronze 


facturer in producing better castings 
and at the same time helps the con- 
sumer by predicting what variations 
in properties may be expected of 
bronzes cast at various temperatures. 
Although iron is not usually added 
intentionally to leaded bronzes, small 
amounts often accumulate during the 
process of manufacture through the 
use of scrapped bearings, iron stir- 
ring rods, and so forth. While the 
iron content is quite small in most 
cases, the effect of this element is 
generally harmful. Small additions 
of iron (up to 0.5 per cent) decrease 
the resistance to wear and increase 
the hardness. When the iron content 
exceeds 0.3 per cent, segregation of 
the lead particles occurs, the grain 
size is reduced, and the notch tough- 
ness decreases. Additions of iron in- 
crease the resistance to pounding. 
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Dual-Voltage Connections 


for Induction Motors 


A. C. ROE 


Railway Engineering Department 
Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


June, 1923, issues of this publica- 

tion (then known as Industrial 
Engineer) the subject of connecting 
diagrams and coil grouping for two- 
and three-phase, lap-wound induction 
motors was covered in detail. Most 
of the material covered the line type 
of diagrams for single-voltage con- 
nections, although two-speed and 
other special connections were re- 
ferred to. Mention was also made 
of, and a few sample diagrams given 
for, connections that permit external 
reconnection of the motor for two 
line voltages. 

The scheme of bringing out a num- 
ber of leads from a winding to permit 
its use on 110 and 220, or 220 and 440, 
volts was first used principally with 
single-phase repulsion-type motors. 
Now it is being used to a great extent 
on two- and three-phase induction 
motors that use a lap winding. 

The basic idea is that any one 
winding is designed for two voltages, 
hence the term dual. The connections 
are selected for each winding that will 
develop each voltage when the out- 


[: THE March, April, May, and 





side leads are prop- 
erly grouped and 
connected together. 

To bring the pre- 
vious material up to 
date, this series of 
articles will discuss 
dual-voltage, sche- 
matic line diagrams 
for lap-wound in- 
duction motors. 
The diagrams to be 
shown are of a new 























type, based on the 
schematic outline 
used with the line- 
type diagram. Dia- 
grams and_ coil- 
grouping charts in 
“Repair Shop Dia- 
grams” by Braymer and Roe can be 
used in conjunction with these dual- 
voltage diagrams. 

The present article covers the two- 
pole, two-phase connections. Tabie 
I lists the total number of different 
connections possible with two to 24 
poles. For example, with two-pole 
windings there is only one diagram 


connections. 





WINDINGS of induction motors are more frequently changed to accomo- 
date them to a different voltage than for any other reason. Formerly such 
changes necessitated reconnection of coils or coil groups in order to keep 
the voltage on each coil substantially the same as in the original design. 
It is now becoming practice for manufacturers to group the coils of 
lap-wound motors so that they can be operated on either of two different 


voltages merely by changing the external connections. 


In a new series 


of articles, of which this is the first, A. C. Roe will show how the windings 
of 2- to 24-pole, two- and three-phase motors can be arranged for dual- 


voltage operation. 
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Fig. 1—Standard line-type diagram of a two-pole, 
two-phase winding with eight leads brought out for 
high-voltage (series) or low-voltage (two-parallel) 
For the line connections see Table IT. 


for each phase and type of connec- 
tion: (1) Two-phase, series and two 
parallel; (2) Three-phase, series and 
two-parallel star; (3) three-phase, 
series and two-parallel delta. For 
four-pole motors there are two pos- 
sible connections: (1) series and two- 
parallel, also (2) two-parallel and 
four-parallel, and so on. 

In the dual-voltage diagrams 
covered in this series there are three 
basic factors. (1) Eight leads are 
brought out from all two-phase wind- 
ings. (2) There are three tables, 
Table II for two-phase, Table III for 
three-phase star, and Table IV for 
three-phase delta connections, that 
show how. the external motor leads 
should be connected to the line. (3) 
The schematic-line type of diagram 
for each connection shows the loca- 
tion of each pole-phase group with 
reference to the line leads and other 
pole-phase groups. Fig. 1, illustrat- 


ing the two-phase, two-pole, series 
and two-parallel connections, refers 
to Table II which shows how the line 
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TABLE I — ALL POSSIBLE DUAL-VOLTAGE CONNECTIONS 


2 TO 24 POLES. TWO- 


AND THREE-PHASE 





No. of Two Three-Phase 
Poles Possible Connections Phase Star Delta Total 
2 Boersen and 2 Parallel... con cciccscescceae 1 1 1 3 
4 Ser. and 2 Par., 2 Par. and 4 Par........ 2 2 2 6 
6 Ser. and 2 Par., 3 Par. and 6 Par........ 2 2 2 6 
8 Ser. and 2 Par., 2 Par. and 4 Par., 4 Par. 
ce eo Set PS ae ip ae ae a 3 3 3 9 
10 Ser. and 2 Par., 5 Par. and 10 Par....... 2 2 2 6 
12 Ser. and 2 Par., 2 Par. and 4 Par., 3 Par. 
and 6 Par., 6 Par. and 12 Par......... 4 4 4 12 
14 Ser. and 2 Par., 7 Par. and 14 Par....... 2 2 2 6 
16 Ser. and 2 Par., 2 Par. and 4 Par., 4 Par. 
and 8 Par., 8 Par. and 16 Par......... 4 4 4 12 
18 Ser. and 2 Par., 3 Par. and 6 Par., 9 Par. 
Sd A open ek eek Seed soee bau 3 3 3 9 
20 Ser. and 2 Par., 2 Par. and 4 Par., 5 Par. 
and 10 Par., 10 Par. and 20 Par......... ~ 4 4 12 
22 Ser. and 2 Par., 11 Par. and 22 Par...... 2 2 2 6 
24 Ser. and 2 Par., 2 Par. and 4 Par., 3 Par. 
and 6 Par., 4 Par. and 8 Par., 6 Par. and 
12 Par, 12 Per. and 24 Pat....-26000800 6 6 6 18 
PREM eS IE he a ia ingle peu wicba 35 35 35 105 





leads of the motor should be con- 
nected. 

From Table II it will be seen that 
for the high-voltage (series) connec- 
tion the winding in Fig. 1 would have 
leads L1 and L3 connected to the 
Al and A2 line leads, and L2 and L4 
connected to B1 and B2; then L5 and 
L7 are connected together, and L6 
and L&. 

Schematic line-type diagrams are 
an evolution of the line diagram, Fig. 
1, and the separate schematic diagram 
of Fig. 2A. The schematic sketch has 
always been used in the past to show 
the group sequence and direction of 
current flow in all pole-phase groups. 
It is easily understood and is quite 
simple to construct. However, it has 
lacked sufficient data to permit its use 
as a working connection diagram. 
Through careful study I found that 
the schematic diagram could be com- 
bined with the line type to make a 
simple working diagram. 


Two-PHASE SCHEMATIC LINE 
DIAGRAMS 


The schematic, line type of dia- 
gram has a few simple rules peculiar 
to itself, but it is based on the rules 
governing the standard line type of 
diagram, with the all-in direction 
arrow check. To facilitate a thorough 
understanding of the schematic line 
diagram, both types will be considered 
at first and the method of construct- 
ing the new type will be outlined. 

In Fig. 1 is shown the standard 
two-pole, two-phase, dual-voltage, 
series and two-parallel line type of 
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connecting diagram, with each pole- 
phase group numbered and a symbol 
placed at the beginning (top) and 
ending (bottom) of each pole-phase 


Ly=A, 





group to indicate the proper location 
of leads or jumpers. In Fig. 24 jg 
shown the schematic sketch for Fig, 
1, with the wavy lines representing a 
pole-phase group. The direction 
arrows indicate only the current flow 
from lead to lead, not the current 
flow in any one pole-phase group as, 
in the line diagram of Fig. 1, from 
top to bottom or bottom to top. 

To make the schematic diagram of 
Fig. 2A indicate the polarity of each 
pole-phase group, the groups can be 
rotated 90: deg., as in Fig. 2B. The 
curved, dotted lines in Fig. 2A indi- 
cate the direction in which each group 
should be turned. 

These rules should be kept in mind: 

Rule 1. The direction of current 
flow in groups 1 and 2 is based on the 
line diagram rule that the current 
flows into the winding along the L/ 
and L2 leads, and from top to bottom 
or left to right in pole-phase groups 
1 and 2. This starts the first group 
of each phase correctly. 

Rule 2. To arrange the remaining 
groups of each phase properly, each 
succeeding group of the same phase 
should be arranged under the preced- 
ing group with the top lead of the 








Fig. 2—Schematic line diagram of a two-pole, two-phase winding show- 
ing how it is derived from the conventional diagram (Fig. 1) and the 


schematic diagram, “A.” 
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TABLE II — CONNECTIONS OF LINE AND MOTOR LEADS 
FOR TWO-PHASE MOTORS 








Low-Voltage Connection........ 


High-Voltage Connection....... . 6 chmsnete tn OO he 


ALL POLES 
L1 connects to Al line 
L3 connects to A2 line } A-Phase 
) L2 connects to B1 line \ B-Phase 


Connect L5 and L7 together 
Connect L6 and L8 together 


Ll and L7 connect to Al_ | A-Phase 
L3 and L5 connect toA2 f{ 


L2 and L8 connect to Bl 
| L4 and L6 connect to B2 \ B-Phase 


TABLE III — CONNECTIONS OF LINE AND MOTOR LEADS 
FOR THREE-PHASE STAR CONNECTIONS 
ALL POLES 





Line Leads to L1, L2, L3 


High-Voltage Connection.... { Connect L4 and L7 together 
Connect L5 and L8 together 
Connect L6 and L9 together 


( 
Connect L1 and L7 to B phase line 
Connect L2 and L8 to C phase line 
Low-Voltage Connection..... | Connect L3 and L9 to A phase line 


TABLE IV — CONNECTIONS OF LINE AND MOTOR LEADS 
FOR THREE-PHASE DELTA CONNECTIONS 
ALL POLES 


Connect L4, L5, L6 together (outside star) . 





High-Voltage Connection.......... 





( Line Leads to L1, L2, L3 


Connect L4 and L7 together 
Connect L5 and L8 together 
| Connect L6 and L9 together 


( Connect L1, L6, L7 to B phase line 
Low-Voltage Connection.......... { Connect L2, L4, L8 to C phase line 
| Connect L3, L5, L9 to A phase line 








group on the left or directly under the 
top lead of the first group. Thus the 
groups are in proper relation for a 
bottom-to-bottom and top-to-top con- 
nection, as Fig. 2B shows. 

In Fig. 2C is shown a schematic 
line diagram constructed inside a line 
diagram similar to Fig. 1, except with 
jumpers or leads omitted for clear- 
ness. Note that groups 1 and 2 are 
in the same relative positions and the 
direction arrows are the same. 
Groups 3 and 4 of the line diagram 
have been rotated 180 deg. for the 
schematic diagram in order to make 
these groups, when placed under 
groups 1 and 2, have opposite polarity, 
or groups 1 and 3, 2 and #4 have the 
tops in line. 

Rule 3. A positive check on the 
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correctiiess of any two-phase sche- 
matic line diagram is that the first 
and last groups of phases A and B 
should form the outer sides of a 
square with all arrows pointing 
clockwise around the square, as in 
Fig. 2. With this rule established 
the polarity of each succeeding group 
should be reversed, as with line dia- 
grams. ° 

Rule 4. With dual-voltage dia- 
grams each phase is divided into two 
sections and two leads are brought 
out from each section, four leads per 
phase, or eight leads per motor. The 
starting lead of the A phase is L1 
and is always the top lead of group 1. 
The finishing lead of the A phase is 
L3 and comes from the top of the last 
group. Thus the starting and finish- 


ing leads of the phase connect to the 
top of the groups. 

Rule 5. The finishing lead of the 
first half or section of the A phase is 
L5 and connects to the bottom or top 
(see rules 10 and 11) of the last 
group of the section. The starting 
lead of the second section of the A 
phase is 7 and connects to the 
bottom or top (see rules 10 and 11) 
of the first group of the second 
section. 

Rule 6. On leads Li and L7 (see 
Figs. 1 and 2) the arrows should 
point into the winding, whereas on 
leads L3 and L5 the arrows indicate 
the current as flowing out of the 
winding. 

Rule 7. Likewise for the B phase, 
[2 is the starting lead, and connects 
to the top of group 2, the arrows 
pointing into the winding. The 
finishing lead is L4 and the arrow 
points away from the winding, lead 
L4 being connected to the top of the 
last group in the phase. 

Rule 8. The finishing lead of the 
first half of the B phase is L6, 
attached to the bottom or top (see 
rules 10 and 11) of the last group of 
the first section, the arrow on L6 
pointing away from the winding. The 
starting lead L& of the second half 
is connected to the bottom or top 
(see rules 10 and 11) of the first 
group, with the arrow on L& pointing 
into the winding. 

Rule 9. The direction of the 
arrows on leads L1, L2, L3, L4, L5, 
L6, L7, and L8 is important because 
it determines the proper end of a 
group that should be connected to a 
jumper when constructing a parallel 
connection. This point will be ex- 
plained later. Tables II, III and IV 
show how the leads in the dual-voltage 
diagrams are connected to the line. 
The terms high voltage (HV) and 
low voltage (LV) are applied to each 
diagram in order to permit proper 
selection of leads for each voltage 
condition. 








THE NEXT article, which 
will appear in an early 
issue, will discuss the 
factors common to four- 
to ten-pole, two-phase, 
schematic-line, dual-volt- 
age diagrams, and paral- 
lel connection diagrams. 
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A Bitter but Beneficial Pill 


N SOME plants pared maintenance budgets 

have changed the job of the maintenance engi- 
neer from that of the white collar executive to a 
combination of executive and foreman. 

Disheartening though this condition may be, 
it is not without its advantages. To those opti- 
mistically inclined it affords an opportunity to 
gain a fuller appreciation of the tasks and prob- 
lems of their subordinates. Such men do not feel 
that their positions have lost any of their former 
dignity but rather that, when better times permit 
them to return to purely executive work, they will 
have increased the breadth of their experience. 

The added duties present to the technically 
trained engineer who is short on practical experi- 
ence an opportunity to remedy the deficiency. 

To the maintenance engineer who has worked 
himself up through the shop the changed job 
offers a chance to review his experience under 
today’s modern conditions. 


Need Ideas?—Modernize 


Your Suggestion System 


O YOU remember that suggestion box you 

put up a number of years ago? At first you 
were flooded with ideas and then they began to 
drop off until your system died. Maybe you 
thought the reason for your dearth of suggestions 
was that your men had run out of ideas. Not a 
bit of it! Your men on the job are a constant 
potential source of money saving schemes. 

What you need is a 1932 model suggestion sys- 
tem that will arouse enough interest, enthusiasm, 
and incentive in your men to bring forth a steady 
stream of suggestions. 

The preceding paragraphs are the gist of the 
paper presented by W. E. Fisher, Industrial Re- 
search Department, University of Pennsylvania, 
at the recent 3-M Congress of the A.S.M.E. in 
Detroit, Mich., entitled ‘Maintaining Interest in 
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Suggestion Systems.” To quote from his paper: 
“The principal reason for the failure of sugges. 
tion systems in more than 50 per cent of the com. 
panies investigated was due to the way in which 
the suggestions were handled by the management — 

. much of the lack of interest on the part of 
employees goes back to the mistakes made when 
the system was just installed. Many manage. 
ments do not fully appreciate that not only the 
products and services to customers, but the meth- 
ods, systems, and ideas that affect the organization 
should be carefully merchandised and intelligently 
sold.” 

Cardinal features that sell and keep sold suc- 
cessful suggestion systems are employee partici- 
pation on the suggestion committee; regular pub- 
licity in the form of bulletin boards, plant papers, 
and posters; periodic meetings; and adequate 
awards, either financial or otherwise. 


Factory-Made Weather Is Coming 


URING the next few months industry in 

general will again learn that when tempera- 
ture and humidity go up, personal efficiency and 
production go down. Hot weather and high 
humidity may be fine for picnics and ball games, 
but they collect a heavy toll from workers and: 
industrialists alike. In winter, so do the damp 
chill of cold workrooms, and the bone-dry air of 
stuffy, overheated offices and shops. 

The influence of atmospheric conditions on the 
efficiency of workers is much more than a matter 
of personal discomfort, although that is an im- 
portant factor. There are definite physiological 
responses by the body to temperature and moist- 
ure that control its activities and functioning to a 
greater degree than is commonly realized. 
Wrapped up with these immediate responses is 
the highly important matter of the effect of un- 
favorable environment on the health. 

A great amount of experimenting and observa- 
tion have given enough data for an intelligent ap- 
praisal of the importance of closer control of 
atmospheric conditions in factories and homes, 
shown -what needs to be done, and disclosed how 
some of the problems may be solved. 

Efficient equipment is now available for con- 
ditioning the air in all working places. Some day 
atmospheric conditions in our factories and offices 
will be always pleasant, healthful, conducive to 
maximum effort, regardless of weather conditions. 
The machinery for producing that condition is 
here; it remains for industry to adopt it. 
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Transfer Lift Joins Conveyor Lines 


Wiur1am Ho tp, Maintenance Foreman 
National Lockwasher Company, Newark, N. J. 


In order to provide the necessary slope for opera- 
tion of a long line of gravity roller conveyor extending 
between the cutting and hardening departments in our 
plant, it was necessary to drop the lower end below 
floor level. Because it was desired to deliver the 450-lb. 
drums filled with steel parts to the hardening department 
at a height about one foot above floor level the lift 
shown in the illustration was devised to elevate and 
transfer the drums from the low to the high section of 
conveyor. The intervening distance is about four feet. 

The lift consists essentially of a 1-hp. motor, and an 
arrangement of sheaves and cable. The cable ends are 
attached to a platform of gravity roller conveyor about 
two feet long. The gears reduce the motor speed enough 
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to give a lifting speed of about 20 ft. per min. The 
unit is controlled by drum and limit switches so that, 
when the drum switch is thrown in the right direction, 
the platform and container are raised or lowered from 
one height to the other. When the lift reaches the end 
of its travel so that the platform is flush with, and con- 
nects, the lower or upper conveyor line a limit switch 
stops the lift, and the platform is locked in position. 


Characteristics of Rubber, 
But Made from Chemicals 


“Thiokol,” a chemical product, is a recent competitor 
of rubber. It is said to have practically all the charac- 
teristics of rubber, but not to be affected by the same 
solvents. Made entirely of chemicals, there is no rubber 
in its composition. 

Claimed is an unusual resistance to the deteriorating 
action of most gases and liquids, particularly gasolines 
and oils. A prominent automobile manufacturer has 
been using it for a year in the form of tubing to convey 
gasoline to the carbureter. Claimed, also, are no or low 
deterioration by aging; no apparent oxidation; no sur- 
face checking upon exposure to sunlight. 

Suggested uses: Protective covering for underground 
low-voltage cable; connections for oil filled cables; in- 
sulation for submarine cables, ignition cables, drop 
cords, and wiring to combat corrosive fumes; trans- 
former gaskets; high-voltage cable covering. 


Lincoln Prize Winners 


Paid by Steel Checks 


Steel checks were used to pay the winners of the 
first three prizes in the second Lincoln are welding prize 
competition, sponsored by the Lincoln Electric Company, 
of Cleveland, Ohio. 

The checks, for $7,500, $3,500, and $1,500, were 
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written on }-in. sheet steel. Each check is 24 by 10 
inches. All writing, including signatures, was done by 
the arc welding process. Endorsement will be made by 
-the winners by the same method, and at the bank of 
issue the checks will be canceled by sub-machine gun. 
Winners of the steel checks are Lt. Com. Homer N. 
Wallin and Lt. Henry A. Schade, U.S.N., first; Maj. 
G. M. Barnes, U.S.A., second; and H. H. Tracy, 
Structural Engineer of the Southern California Edison 
Company, Ltd., Los Angeles, third. The winners of 
the 38 other prizes received checks written on paper. 


Cutting Motor Maintenance Costs 


J. S. Murray, Electrical Engineer 
Follansbee Bros. Company, Follansbee, W. Va. 


The easiest way to reduce maintenance costs and pro- 
long the life of induction motors is to keep the windings 
and bearings clean, air gaps clear. Any motor construc- 
tion providing, at reasonable cost, real protection against 
dirt and moisture will save many times its initial cost. 
Ball bearings with dust-type mountings and sealed-sleeve 
bearings have done much to reduce maintenance. 

Within the past two years principles of ventilation of 
certain makes of totally inclosed, fan-cooled a.c. motors 
have been developed which make it possible to obtain the 
full open rating. In the design with which I am familiar 
the internal air is circulated by inside fans, transferring 
heat from the windings to the inclosing shields which 
seal the motor. Air blown across the outside surface of 
the inclosing shields absorbs the heat and carries it out 
through openings in the back bearing bracket. 

The mounting dimensions of this type of totally in- 
closed, fan-cooled induction motor are the same as for 
standard, open-type induction motors of the same rating. 

Our experience in operating this type of totally in- 
closed, fan-cooled induction motor in steel mills, where 
the atmospheric conditions are much the same as in foun- 
dries, cement mills, the mining industry, etc., makes us 
feel that the higher initial cost is entirely justified on 
maintenance cost alone, aside from the production loss 
usually involved in motor breakdowns. 

Recently we dismantled four fan-cooled, totally in- 
closed motors that had been operating in a steel mill for 
eighteen months on extremely severe service involving 
35 reversals a minute in a very dirty atmosphere and 
found that the windings were perfectly clean. Several 
other constant-speed applications made two years ago in 
dirty atmospheres have required no maintenance, except 
yearly renewal of the lubricant in the ball bearings. 
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On the other hand, we have numerous installations of 
open-type induction motors in locations where conditions 


‘are such that they have given entire satisfaction. 


Some of the advantages which we know may be re- 
alized by the use of inclosed, fan-cooled motors are: 

1. Protection of the windings against dirt and mois- 
ture, thus eliminating a very large percentage of mainte- 
nance cost and prolonging motor life. 

2. Protection of the air gaps against clogging. 

3. All the advantages of ball bearings or reliable 
sealed-sleeve bearings which are protected against dirt. 

4. Motors are interchangeable in all mounting dimen- 
sions with standard open motors of the same rating. 

5. Electrical and operating characteristics essentially 
the same as those of open motors. 

6. Fire hazards are eliminated in locations such as 
chemical works, grain elevators, coal plants, etc. 

7. Fully inclosed motors up to and including 30 hp. 
may be started across the line. 


A Primer of Money 


Because of the peculiarity of the times, discussions 
concerning money, credit, banking, bonds, loans, and a 
host of other financial and commercial terms are being 
forced upon all of us. 

And for most of us the discussions are very mysteri- 
ous, because we have forgotten or never knew the funda- 
mentals of financial structures. 

Fortunately the authors of “A Primer of Money” 
sensed our predicament, and now make available this 
excellent book explaining in an A-B-C way the principles 
that underlie monetary and banking systems. 

“For the purpose of achieving utter simplicity, we have 
assumed the reader to be that highly improbable person 
who never before has read anything on the subject. Or, 
if he has, perchance in college, it was so long ago that he 
wants to brush up on the very fundamentals.” In those 
words the authors define the objective which they actually 
have attained. 

So here’s an opportunity to learn a great deal about 
this money matter so troublesome today. 

Authors: Donald B. Woodward, Financial Editor, and 
Marc A. Rose, Editor, The Business Week. Publisher: 
Whittlesey House Division McGraw-Hill Book Company, 
330 W. 42d St., New York, N. Y. $2. 


Alternating-Current 
Motor Repairing 


In their latest book, “Rewinding and Connecting 
Alternating-Current Motors,” D. H. Braymer and A. C. 
Roe present a wealth of the kind of practical shop in- 
formation that is needed by everyone who is concerned 
with the rewinding or alteration of induction motors. 

The data given cover in detail such topics as es- 
sential features of design:and advantages of particu- 
lar windings; constructing and checking a.c. winding 
diagrams; rules for modifying an existing winding 
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when making changes in speed, voltage, frequency, or 
number of phases; duplicating any existing standard 
or special lap or wave winding; laying out a new wind- 
ing for any desired change in operating conditions; 
determination of the possible and practicable reconnec- 
tions for any stator or rotor. 

In addition to the topical discussions, tabulated data 
covering a wide range of windings are presented in a 
form for ready reference. In many cases this informa- 
tion will enable experienced men to supplement their 
notebooks and incomplete data from their own work. 

This book is published by the McGraw-Hill Book 
Company, Inc., 330 West 42d St., New York, N. Y. 
Price, $3.50. 


Slab Steel Flooring 


Source, Mellon Institute 


Development of a type of steel flooring has been an- 
nounced by the Mellon Institute of Industrial Research, 
Pittsburgh, Pa. In its present form the flooring consists 
of slabs, 24 in. wide and up to 12 ft. 5 in. in length, that 


_ are fabricated by preforming two steel sheets and weld- 


ing them together in the plane above the neutral axis. A 





cross-section taken through the width of a completed 
unit shows four. keystone-shaped cells, all connected 
together near the neutral axis. These four ducts, which 
constitute each unit, are spaced at 6-in. intervals and 
connect directly, when installed, with the corresponding 
ducts of the adjacent section of floor slab. This arrange- 
ment permits the use of the floor not only as a load- 
carrying member, but also as a multiple floor-duct sys- 
tem for all types of electrical linés. 

Keystone slabs can be bolted, clipped, or welded into 
place across the structural members. 


| 
Electric Power Equipment 


In the second edition of this volume by J. G. Tarboux 
several important changes and additions have been made. 
These comprise discussion of circuit-breaker contacts 
and mechanisms, including some new types; discussion 
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of metal-clad switchgear; more thorough treatment of 
voltage regulators and voltage regulation of power sta- 
tions; description of improvements in transformers; 
extensive discussion of economics of power generation. 

The scope of this book is broad, starting with a 
brief survey of power resources, with a study of prime 
movers, and proceeding to a discussion of such topics as 
generating equipment; synchronous generator excita- 
tion; power plant circuit layouts; switching equipment ; 
meters and measurements; calculation of short-circuit 
currents ; transmission lines; relays; lightning arresters ; 
substations and distribution systems. 

Although written primarily as a textbook or reference 
for students this book contains a great deal of informa- 
tion that will be helpful to engineers engaged in practical 
work who wish to broaden their knowledge of some of 
the more common types of electrical power equipment. 

It is published by the McGraw-Hill Book Company, 
330 West 42nd St., New York, N. Y. Price, $5. 


| 
Indicator Shows 


Brake Adjustment 


T. W. Lawson, Foreman of Maintenance 
Radio Condenser Company, Camden, N. J. 


It is not difficult to arrange simple indicators to enable 
punch press operators and foremen to see at a glance 
the position of the crankshaft, and therefore to know 
of proper or improper brake adjustment. The indicators 
illustrated are cut from light-gage sheet metal; chisel 
marks are made on the shaft as witness lines. 

Proper brake adjustment is extremely important. A 
brake adjusted too loosely can cause double or continu- 
ous tripping, faulty action of complicated dies, broken 
clutch pins, even the carrying away of the whole positive 
stop mechanism. 

Too tight a brake can cause loss of power, excessive 
heating of bearings, scoring of shaft, excessive belt 
trouble, blown fuses, battered clutch pins, abnormal 
wear, and breaking. 








QUESTION 








a A new question is presented herewith, and our readers’ answers to previous questions are: pub- 


lished. Write down your opinions and send them to the editor. Answers published will be paid for of 


PLANT ENGINEERS’ FORUM 





What Excuse for Breakdowns? 


Deserted by their wives in favor of the 
monthly bridge club, Frank Fulleger and 
George Shipman have had to find solace in 
each other’s company at the local “talkie.” The 
snappy comedy, however, has not served to 
cheer Frank, who has been suffering from the 
doldrums all evening. On the way home he 
relieves himself of some of his grievances: 


* * 


“Tt may sound mighty fine in a success mag- 
azine, but in practice it’s just so much horse- 
feathers!” 


“What’s the matter, Frank? Somebody 
step on your toes today?” 


“Oh, it’s the same old story—today was one 
of those days when everything just goes 
wrong. And then to top it all, the ‘Old Man’ 
in the Front Office has to pull a pound-the- 
desk act on me—” 


“There, there, young man. Why all the ex- 
citement? Better start from the beginning and 
tell me all about it. Sometimes the Front 
Office remarks contain more truth than poetry, 
you know.” 


“Well, this was some poem. Our conveyor 
jammed right in the middle of the rush hour, 
the overload protection failed to operate, we 
burnt out the motor, and were tied up for four 
and a half hours. The production department 
raised hell and the big boss called me out 
Front—” 

| ee id 

“And, after I’d told him the whys and where- 
fores, he pounded his fist on the desk and 
shouted “We don’t take excuses here! We don’t 
give them and we don’t take them!’.” 


eo sie 

Of course we all can see the Front Office’s 
point of view, even though we do sympathize 
with Frank. But what can be said about the 
dictum: 


What excuse for breakdowns? 
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How Measure the Efficiency of the 
Maintenance Department? 
(Question presented in the June issue) 


INANCIAL measurement of the maintenance de- 

partment’s expenditures is not sufficient to judge its 
efficiency. In order to save money, machines might 
be allowed to get out of order before repairing, and 
the loss to the company in spoiled work and upsetting 
of schedules would not be considered if only the money 
spent in maintenance were measured. Two measures 
must be used, financial and service performance. 

The service factor must be considered equally as 
important as the financial. This can be done by com- 
parison. From the records of previous years or months 
the number of hours of machine shutdowns because of 
repairs can be found. Set a certain percentage of hours 
as the maximum to be allowed for the department to 
run at 100 per cent efficiency. For each additional 
shutdown hour deduct a certain percentage, dependent 
upon the total machine hours in the plant. 

By the method suggested machines will not be allowed 
to break down as frequently as they would if all the 
emphasis were on cutting the maintenance department’s 
expenses. If the department had a financial efficiency 
of 100 per cent or over, but a service efficiency of 
much less, say 80 or 90 per cent, it would show that 
more money might better be spent in keeping the 
machines in condition, to avoid actual breakdown. 

On the other hand, if the service efficiency proved 
to be 100 per cent or over but with financial effi- 
ciency under, it would mean that more money was 
being spent in maintenance than was profitable to the 
company. 

The ratings and deductions for less than perfect per- 
formance require care in setting to be effective. They 
should be determined by past experience and expected 
improvement, and can be changed as conditions change. 


BERNARD SHEREFF, Engineer 
American Hard Rubber Company, Butler, N. J. 


Ase ceo aia in different industries vary so 
widely that what might be considered a good 
performance in one case would not be tolerated in 
another. Each maintenance engineer must analyze the 
conditions with which he is confronted and govern 
himself accordingly. 

In industries using continuous processes where every 
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hour of delay means an irrevocable loss, the main- 
tenance department must fortify itself with a stock 
of spare parts for any emergency. Each part of every 
machine and each unit of every process must be 
studied while the skies are clear so that each step in 
the job of replacement can be carefully thought out in 
advance’ and a definite method of procedure planned 
long before the emergency arises. By that method the 
maintenance department can build up a reputation for 
intelligent foresight and prompt performance. 

In other industries, where ‘production on standard 
articles is intermittent to maintain warehouse stocks, 
a week’s delay to secure replacements is often more 
acceptable to the management than an investment in 
spare parts for which the need may never arise. 

It is of course taken for granted that none of the 
breakdowns which the maintenance department is called 
upon to repair is of the preventable type. In processes 
where machines are operated intermittently, careful in- 
spection at frequent intervals and preventive measures 
whenever necessary should be matters of routine. Where 
machines are operated 24 hours a day over long periods, 
the maintenance department must watch the operating 
unit closely and recommend a switch to the spare unit 
when there is any reason to suspect that the operating 
unit will not continue to function satisfactorily. 

On certain classes of maintenance work other than 
breakdown repairs it is entirely possible to work on a 
budget allowance, and here the maintenance engineer 


-must be careful that in his zeal to stay within his 


allowance he does not store up future trouble for 
others as well as for himself. 

However, no matter how efficiently the main- 
tenance department may be run, or how many sets of 
figures may be devised to show that efficiency, you 
can’t get away from the fundamental fact that on the 
profit and loss statement maintenance is always a cost 
item and never a revenue item. Any maintenance 
engineer who feels neglected because he is left out of 
the spotlight should dig up his Kipling and read “The 
Sons of Martha” or, better yet, let him recall that old 
copy book maxim “Virtue is its own reward.” 

E. G. Green, Plant Engineer 
Libbey-Owens-Ford Glass Company 
Charleston, West Va. 


OST of us who are engaged in maintenance work 

have been searching for a long time for a yard- 
stick by which our performance could be measured. So 
far as I am concerned, the search is still in progress, 
although I believe the efficiency of any maintenance 
department can be checked to some extent if certain 
records are maintained from year to year. 

It must be kept in mind, however, that the real 
function of the maintenance department is to render 
service in time of trouble and that its activities cover 
a wide range of work sometimes hard to classify prop- 
erly. Also in modern plants preventive maintenance 
is being practiced and it is usually hard to estimate 
the monetary value of this work, although most of us 
agree that it is necessary for economical plant operation. 

The easiest way to show increased efficiency is to 
lower the total cost of maintenance yearly, assuming, 
of course, that the size of the plant and the standards 
for maintenance performance remain constant. A 
record should be kept of the number of jobs finished 
for comparison with the totals of other years and the 
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cost of each job. Where work is of a routine nature, 
these costs can be compared with previous costs for 
similar work and where estimates have been made these 
costs can be compared with them, all of which should 
indicate whether or not the performance of the depart- 
ment is satisfactory. 

Inasmuch as the time element is important in most 
maintenance work, a definite promise should be made 
as to the completion of each job at the time the order 
is received and a record kept as to the maintenance 
department’s success in fulfilling these promises. 

A certain amount of inspection work should be car- 
ried on each year and definite record made of the 
scope of this work to compare it with what was accom- 
plished in previous years. A comparison of the list of 
major jobs for each year charged to capital account 
will, I think, complete the picture of the department’s 
activities in a way that should indicate whether or not 
its efficiency is improving from year to year. 

I realize that my proposals seem rather complicated 
in comparison with the simple manner in which sales 
and production department activities can be illustrated 
but, as stated in the first paragraph, I am still looking 
for a simple gage of maintenance department efficiency 
and trust the suggestions offered by others in your 
discussion may help me find it. C. W. ScHWABE 

Superintendent Mechanical Department 
Mallinckrodt Chemical Works, St. Louis, Mo. 
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What Human Qualities for Maintenance Men? 


(Question presented in the May issue) 


HE MAINTENANCE foreman should see that 
his men have human qualities, but he should have 
some himself before he tries to tell his men about them. 
I happen to know about a plant other than my own 
in which a lathe operator burned out a fuse, used with 
temporary wiring, every time he ran the carriage to 
a certain position. The operator knew where the 
trouble lay but would not tell the chief electrician, 
whom no one in the plant liked. After several days, 
with many fuse replacements, a different electrical man 
showed up and was told promptly what was causing 
the shorts. This man had human qualities and was 
liked by the operators. 

Because I am on good terms with the men they 
always tell me what happened to cause electrical trouble 
if they can. Even when called to jobs that don’t belong 
to my department I treat them as if they did and get 
the cooperation of the men. 

A good maintenance rhan should have self control, 
patience, and a sunny dispasition. The most important 
of these is self control. \ 

Cuares R. Deaner, Chief Electrician 
The Griswold Manufacturing Company, Erie, Pa. 


OURTESY, tactfulness, sincerity, thoroughness, 
and loyalty in maintenance men are as important 

as their professional skill and knowledge. 
Maintenance, as a department, acts under staff con- 
trol, not under line control, as do the production de- 
partments. Maintenance is there to keep the pulse of 
the plant on the go; that means production equip- 
ment and all necessities in A-1 condition. Suggestions 
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from maintenance to production foreman, in relation 
to production equipment, go a longer way when made 
with courtesy and tactfulness. 

Because maintenance men often are placed in key 
positions, sincerity and thoroughness are of great im- 
portance. If one can rely on a man and his work, a 
great deal of worry and trouble may be saved. 

There are probably half a dozen ways in which 
certain jobs may be done, but there is only one right 
way—the method that costs the least and gives the 
best results. As such a decision is sometimes left 
to the man on the job, loyalty is demanded. 

We all know of those rush calls. Instead of being 
a stubborn listener or having a few reasons at hand 
showing why it cannot be done in this certain and ex- 
plained way, courteous and tactful assistance will be 
repaid. 

The maintenance department, engineer, foreman, and 
men are working for uninterrupted production. On 
their shoulders that responsibility is placed. It should 
be understood that good will should emanate from 
this department. C. B. ScHaFrer, Research Department 

Libbey-Owens-Ford Glass Company, Toledo, Ohio 


ashi 


Regular Foremen’s Meetings? 
(Question presented in the April tssue) 


he igen with regular foremen’s meetings 
has convinced me of their worth. They should be 
conducted by management on company time. Subjects 
should be presented by management. A _ complete 
system of records is essential as a basis for discussion. 
Not longer than two weeks should elapse between 
meetings. 

According to my experience (gained at a smelter in 
Spain) the foremen get a wider grasp of the whole 
system of production. They learn to appreciate the 
difficulties of other departments. They help, and re- 
ceive help from, other foremen. I have noticed that 
sometimes a rank outsider (from the technical point 
of view) will give a most valuable suggestion. The 
discussion of difficulties and overcoming them by 
combined effort engenders a spirit of co-operation 
which is of all-around usefulness. On the manage- 
ment side there will be the throwing overboard of that 
policy of secrecy which is so often a brake on fore- 
men’s activities. E. Scott Rivett, Plant Operator 

Noranda Mines, Ltd., Quebec, Can. 


UR COMPANY has long fostered the idea of 

educating its executive personnel through the 
medium of foremen’s meetings. This experience indi- 
cates that few problems concern only a single indi- 
vidual, and that each problem should be made known 
and solved in a meeting of all foremen. 

We do not consider that a foreman who is baffled 
by a complex problem is incompetent. When the 
source of a foreman’s trouble arises from conditions 
with which he is not familiar, it frequently happens that 
the foreman of another department can help him out. 
We have found that even experts’ opinions can be 
supplemented profitably by suggestions from other de- 
partment heads. When the maintenance department 
learns the problems of manufacturing it will be in a 
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better position to serve and offer ideas and construc- 
tive criticisms. 

Every inducement should be offered to encourage 
the men to state their views and opinions. An informal] 
atmosphere goes a long way toward easing the mind 
and dispelling the embarrassment that often accom- 
panies public speaking. 

But, after the men have entered into the spirit of 
the meetings, the anticipated results are achieved and 
the fullest benefits are derived by both the foreman 
and the company. 


Cart. R. Metrzcer, Foreman Maintenance Department 
Franklin Pottery, Lansdale, Pa. 


€ oes a month in our plant a foremen’s meeting 
is held in the evening on the employees’ time. The 
management feels that every foreman should be willing 
to give one evening of his time for the interest of the 
company which enables him to make a living. 

Business conditions are discussed. Examples of 
faulty manufacturing are brought up and methods of 
correction discussed. When such trouble is traced to 
faulty equipment, maintenance becomes the topic under 
discussion. 

When the meetings were first started the plant super- 
intendent did most of the talking. At the suggestion 
of one of the foremen, half of the time now is turned 
over to the foremen, who talk on subjects pertaining 
to their departments. 

The study and effort necessary to prepare and deliver 
these talks make better foremen, developing their self- 
confidence and increasing their knowledge of their 
work, J. Conrap Watson, Master Mechanic 

Franklin Pottery, Lansdale, Pa 


IME spent in well-conducted foremen’s meetings 

is a good investment. An interchange of ideas 
among the heads of different departments is helpful 
in many ways. In most cases a man who has advanced 
to the position of foreman is one of experience and 
keen perception and, therefore, he will have valuable 
ideas regarding departments other than his own. 

It is often the case that department foremen, in 
their eagerness to make a showing, will operate in such 
a manner as to be detrimental to other departments. 
For example, in his efforts to economize the main- 
tenance foreman might try to work with too few men. 
As a consequence, breakdowns would be excessive and 
repairs take valuable time, and production in other 
departments would suffer. 

Because all departments are interdependent regular 
meetings of the foremen promote coordination and 
team work among them. Foremen who would not care 
to run to the master mechanic or superintendent with 
problems that involve other departments will discuss 
them freely in a meeting of this kind. 

The meetings should be conducted by the master 
mechanic or some similar official. However, this offi- 
cial should not attempt to dominate the meetings; the 
foremen should feel free to express themselves fully. 

There are two reasons why a higher official should 
conduct the meetings. One is that an arbitrator is 
needed occasionally to settle a point of contention, and 
the other and greater reason is that the foremen will 
naturally strive harder in the presence of their superior. 


W. L. Corton, Electrical Department 
Rock Island Lines, Dalhart, Tex. 
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QUESTIONS and 
ANSWERS 


Must Tight Side of Belt 
Be on Bottom? 


I have always understood that the 
slack side of a belt drive should be 
on top. In the case of some drives 
that are being rearranged it will be 
very difficult or impossible to have 
the tight side on the bottom, and I 
am wondering whether there will 
be any loss of efficiency or capacity 
if we operate them with the slack 
side on the bottom. These drives 
transmit from 3 to 15 hp. The dis- 
tance between shafts is normal. 
Will the material from which the 
belt is made—leather, rubber, fabric 
—make any difference? B.G.A. 
Chicago, Il. 


What Is Wrong with 
These Connections ? 


In order to check our 550-volt 
motors with a wattmeter a spare 
G.E. indicating wattmeter was re- 
moved from the switchboard. This 
meter had a full-scale reading of 
1,500 kw., and it was decided to re- 
place the 80:1 current transformers 
with others of 8:1 ratio, thus bring- 
ing the scale down to 150 kw. Po- 
tential coils suitable for use on the 
550-volt circuit were not available; 
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so as an experiment the meter was 
connected as shown in the diagram, 
using the 2,300-volt coils. The read- 
ings were very unsatisfactory, which 
I believe was due to the potential 
transformer being connected to the 
primary side of the transformer 
bank. Do other readers agree with 
me on this point? R.G.M. 
Prince Rupert, B. C., Canada. 








Please submit answers 


promptly. We expect to 
publish no answers later 
than the second issue 
after the appearance of the 
question. Selection will 
be made on the basis of 
quality, but answers first 
received have the best 
chance of being used 


Why Is Oil Injurious to 
Motor Windings? 


It is frequently stated that oil is 
very injurious to motor windings. 
Why should this be true in view of 
the fact that transformer and other 
types of coils will give years of serv- 
ice when permanently immersed in 
oil? Are transformer coils treated 
with a different kind of varnish than 
is used on motor windings? Or are 
lubricating and insulating oils so 
different in character that one will 
attack insulating varnish, whereas 
the other will not? G.F.K. 
Grand Rapids, Mich. 


LusrIcATING oils that do not contain 
current-conducting ingredients will not 
damage motor windings at first. But 
they should be cleaned off immediately 
because they will cause deterioration of 
the insulation if the winding is allowed 
to become oil-soaked. Damage done by 
lubricating oils in most instances is due 
to moisture and foreign materials such 
as dirt, filings, etc., which the oil picks 
up and carries into the windings. These 
foreign materials form conducting paths 
between phase groups or coils in the 
same phase group, resulting eventually 
in a damaged winding. Lubricating oils 
containing graphite are good conductors 
and will cause damage if allowed to 
penetrate motor windings. 

Another fact that should not be over- 
looked is that a winding which is oil- 
soaked may be ignited by a spark or 
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Conducted by 


G. A. VAN BRUNT 


Associate Editor 


open flame and the entire winding 
destroyed before the blaze can be ex- 
tinguished. 

The oils used in transformers, circuit 
breakers, and so on are manufactured 
especially for that purpose. This oil 
performs two important functions: It 
insulates the coils from each other and 
from the core, and conducts heat from 
the coils and core to the surface of the 
tank. It is free from conducting mate- 
rial, is sufficiently thin to circulate 
rapidly when subjected to changes in 
temperature, and is not ignitable until 
the temperature reaches a high value. 
For this purpose mineral oil is used 
almost exclusively. Oils used in trans- 
formers and other devices should not 
contain moisture, alkali, acids, or sul- 
phur compounds. 

Even these oils will not function prop- 
erly unless they are kept free from mois- 
ture and foreign materials. Therefore, 
the equipment must be inspected regu- 
larly and the oil tested to be absolutely 
sure that it is in good condition. 


Harotp FLower. 
Electrician 
The Cambria Clay Products Company 
Blackfork, Ohio 


Preventing Rise in Voltage on 
Power Lines 


Our lighting circuits are fed from 
the 220-volt, three-phase power 
lines. At times just as we cut off 
the power from our motors the 
voltage will jump to 260 or 270; 
hence, we are forced to use 135- 
volt lamps in order to avoid fre- 
quent burnouts. Does this excessive 
rise in voltage indicate any defects 
in the power company’s equipment, 
or does the fault lie in our plant? 
Springfield, Mo. W. L. 


Ir APPEARS to me that the voltage of 
the lines which supply electrical energy 
to this plant is controlled by a feeder 
regulator and that the regulator cannot 
act quickly enough to prevent a short 
period of high voltage, when the heavy 
load is suddenly taken off the line. The 
obvious remedy is to arrange to have 
the motors stopped one at a time. 

At one time we had a large motor 
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that made frequent starts and stops, with 

consequent disturbance of voltage con- 

ditions. I suggested cutting out the 

regulator and the power company found 

that the service was much improving 

by so doing. F, W. REeEp. 
Chief Electrician 


Northern Pacific Railway 
St. Paul, Minn. 


Tests should be made with a volt- 
meter or, preferably, two voltmeters of 
the indicating or  curve-drawing 
(graphic) type. If these are used a 
permanent record for any period of the 
day can be obtained. One instrument 
should be located where the power com- 
pany’s lines come in and the other at the 
approximate load center where the volt- 
age variations have been recorded or 
lamps burned out. 

The difference in the readings of 
these meters at the same instant will 
show what the voltage drop is on the 
plant lines. The variations, if any, in 
the readings of the meter at the supply 
point will indicate the drop or regula- 
tion of the power company’s lines. In 
its contract the power company usually 
gives the limits of, or voltage regulation 
of, the supply circuit and this figure can 
be checked from the variation in the 
readings of the meter at the supply 
point. The questioner does not state 
what the minimum or lowest value of 
the voltage is at the motors or lights 
under load conditions, but it appears 
that with top voltages of 260 to 270 
the minimum may be higher than 220 
volts. Should this be the case the power 
company may be able to change voltage 
taps on the transformer bank supplying 
this load and thus improve conditions. 

If the supply voltage is reasonably 
steady and the difference between volt- 
age readings taken at the supply point 
on the premises and the load center be 
more than 10 per cent, or, say, 25 volts, 
the plant wiring should be changed to 
meet this condition. Based on the in- 
formation given the variation of 50 
volts, assuming 220 volts at the motors 
referred to, is excessive. A _ voltage 
regulator might be used but it would be 
expensive and is neither desirable nor 
necessary. 


C. O. von DANNENBERG. 
Altoona, Pa. 


Lubrication of Ball 
and Roller Bearings 


Lubrication of 60 motors and gen- 
erators fitted with ball or roller 
bearings is giving us trouble. These 
machines are rated from 1- to 
250-hp. and are used on equipment 
ranging from gasoline-electric lo- 
comotives to small sump pumps. 
Careful reading of manufacturers’ 
bulletins has failed to give me the 
answer to these questions: (1) 
How much lubricant should be 


306 


kept in a ball bearing? (2) What 
kind of lubricant should be used? 
(3) How can I tell when the proper 
amount of lubricant is being used? 
We use light grease and in order 
to prevent it from creeping out 
along the shaft a small hole has 
been drilled in each bearing level 
with the bottom of the shaft. In 
spite of this precaution a great deal 
of trouble is caused by grease get- 
ting on the commutator and wind- 
ings. How can I demonstrate to the 
oilers and operators when enough 
grease, but not too much, has been 
put in? J.R.C. 
Peoria, Ill. 


WHEN an anti-friction bearing motor 
or generator is ready for service remove 
the bearing covers and see that the 
housings are about two-thirds full of 
good grease. If it is packed in tightly 
remove some. Replace the caps. 
Remove grease cups or pressure fittings 
and replace with plugs, so that it will 
be impossible for anyone to give the 
bearing a “shot” of grease. Use a good 
grade of high-melting-point grease hav- 
ing a density equal to about No. 2. 

If a bearing starts to heat, never apply 
more grease without removing the cap 
to see whether a small amount cannot 
be removed, rather than more added. 
More bearings heat because there is an 
excess of grease than because there ts 
not enough. Have a few authorized 
maintenance men attend to all greasing 
and keep an accurate record of when it 
is done. 

Local conditions govern how often 
new grease should be applied. In a 
stone crushing plant, where severe dust 
conditions are encountered, it should be 
done every two or three months. In 
cleaner places bearings will run six 
months without any lubrication atten- 
tion whatever. When new grease is to 
be applied remove the bearing housing 
caps, thoroughly clean the bearing and 
housing, squirt in a little light motor oil 
and apply new grease. Wherever pos- 
sible apply the grease in this manner; 
never use the pressure method to fill 
bearings if the grease can be put in by 
hand when the caps are off. 

We have a total of 11,000 hp. in anti- 
friction bearing motors and generators, 
ranging in size from 1 hp, to 200 hp., 
all operating in very dusty places. A 
systematic method of greasing is used 
and accurate records are kept. New 
grease is applied every 60 or 90 days. 

During the past year we have had 
to replace only two bearings: one on a 
74-kw. exciter generator and one on a 
20-hp. motor. We have had no lost 
time due to motor or bearing trouble 
where anti-friction bearings are used. 

This record should be sufficient to 
show that practically all trouble can be 
eliminated with anti-friction bearings if 
they are properly lubricated. 


Electrical Engineer L. F. MILuer. 


New York Trap Rock Corporatior 
Haverstraw, N. Y. 





ConDITIONS inside the ball bearing 
housing must be considered in selecting 
a lubricant. The balls and their te. 
tainers travel in the direction of shaft 
rotation at roughly one-half the speed 
of the shaft. This sets up the same kind 
of disturbance in a soft grease or oil 
that an egg-beater would. Greases that 
are not so stiff as to churn, but stiff 
enough to cling to the balls and retain. 
ers are, therefore, necessary for satis- 
factory service. 

One large motor manufacturer uses 
as a standard lubricant a soda soap com- 
pounded with a heavy, cylinder-stock 
oil. This grease is so stiff that it js 
difficult to use it in a pressure gun, 
Another manufacturer uses a combina- 
tion soda-and-lime-soap grease soft 
enough to flow readily from a pressure 
gun, but which does not tend to churn 
in the bearing. 

A straight lime-soap grease tends to 
aerate and increase in volume under 
ball bearing service. Others separate 
out and the oil promptly leaves the hous- 
ings; or if the housings are oil tight, 
it churns and generates heat. Naturally, 
the user then adds more lubricant, which 
is the wrong thing to do. 

One grease manufacturer supplies his 
product in tubes that hold from 4 oz. 
up. The threaded end of these tubes 
fits a $-in. pipe thread and so can be 
screwed directly into the housing and 
the grease squeezed in without the aid 
of a gun. 

How much lubricant should be used 
cannot be foretold exactly without fa- 
miliarity with the motor design. A little 
experimenting, however, should settle 
this question. One 50-hpsmotor might 
have an open space around the bearing 
that would hold a pound; another, only 
a few ounces. If the housing covers 
are removable I suggest that the closed 
end‘be opened and the lower half loosely 
filled to the bottom of the shaft with a 
grease that is just soft enough to settle, 
but not flow. In most cases this amount 
will be correct for the pulley or shaft 
extension end. 

Ball bearing manufacturers will be 
glad to supply a list of greases that come 
nearest to fulfilling all-around condi- 
tions. They will not freeze at 10 deg. F. 
below, or melt at 200 deg. F. above and 
do not change consistency under the 
churning action of ball bearing service. 
Even if housings are completely filled, 
unless speeds are high they will work 
out only slightly, and can easily be 
wiped off since they will not drip or flow 
along the shaft. 

The best time to apply lubricant is 
while the units are running, because 
at least one-third of any grease will 
work out of a filled housing if it is 
applied while the unit is idle. This is 
because of an increase in volume in 
some cases, and the need of running 
space for balls and retainers in all 
cases, D. M. Davipson. 


The Fafnir Bearing Company 
New Britain, Conn. 
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EQUIPMENT NEWS 


Industrial plant executives concerned with the selection and operation of mechan- 
ical and electrical equipment will be interested in these devices, which are 


designed to improve plant operation or reduce operating and maintenance costs 


Esterline- Angus Graphic 
Instruments 


An entire new line comprising 22 dif- 
ferent kinds of recording instruments— 
a.c. and d.c. ammeters, wattmeters, and 
yoltmeters, and recorders for speed, vac- 





uum, high and low pressure, frequency, 
power factor, time and production, mo- 
tion and position, and water level—have 
been announced by The _ Esterline- 
Angus Company, Indianapolis, Ind. 
They are available in portable, switch- 
board-flush, switchboard-front, and wall- 
type cases. All except the portable type 
are made in double or twin designs, 
consisting of two recorders in one case. 

The measuring elements are all of 
new design, and embody such features 
as insulation which withstands a 5,000- 
volt test; an inkwell that greatly reduces 
ink evaporation; inkwells and pens re- 
movable without the use of tools; mag- 
netic damping; interchangeability of all 
measuring elements in the different in- 
strument cases. 

The spring clocks which drive the 
charts are made in removable units— 
escapement, spring barrel, and gear 
train. 
the field, without putting the instrument 
out of service. 

The three springs in the clock are 
wound at one time from the front of 
the meter by means of a crank, permit- 
ting close mounting of instruments on 
a switchboard. 

All instruments are arranged so that 
the chart rolls can be coupled together, 
accurately synchronizing them. The 
coupling is placed back of the gears 
which fix the chart speed, so that in- 


These units can be replaced in 
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struments operating at different speeds | 


can be connected. 

Electrical synchronous motor clocks 
can be furnished for driving the charts. 
Both these and the spring clocks give 
chart speeds ranging from # in. an hour 
to 12 in. a minute. 

Also available is an instrument for 
recording quantities that change rapidly. 
The meter operates at a slow chart 
speed when the values measured are 
steady, but when there are rapid 
changes, the chart automatically speeds 
up to 3,600 times the slow speed and 
gives a “slow-motion-film” record of 
the changes. When conditions become 
normal slow speed is resumed. 


Lewellen Variable Speed 


Transmission 


The Lewellen Manufacturing Com- 
pany, Columbus, Ind., announces its 
smallest size variable-speed, fully inclosed 
transmission, the size 105. The unit is 
designed for use with a 4- or 4-hp. 
motor, with a maximum ‘speed ratio of 
6 to 1. It is adapted especially for use 
in the drives of small production ma- 
chines requiring accurate variable speed 





It may be lubricated and ad- 
justed without removing the cover or 
stopping operation. 


control. 


Linde Gas Cylinders 


The Linde Air Products Company, 30 
East 42d St., New York, N. Y., has an- 
nounced a line of cylinders for the trans- 
portation of refrigerant gases such as 
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sulphur dioxide, methyl chloride, ethyl 
chloride, isobutane, butane, and propane. 

A variety of standard cylinders is 
offered. Special designs are available. 
The capacities of the small portable type 
are 4, 4, 4, 3, 1, 14, 24, 3 and 34 gal. 
Larger transportation cylinders can be 
supplied in capacities up to 26 gal. 
Storage tanks for refrigerant gases of 
mechanical refrigerators also are manu- 
factured. 


Austin Company Announces 
Welding Division 


Establishment of a welding division 
has been announceg by The Austin 
Company, Cleveland, Ohio. The divi- 
sion is equipped to make and render 
engineering service on a wide variety 
oi weldings, such as frames, bases, and 
parts. 


° 


Worthington ‘“Hivol’” Pumps 


To meet the demand for close-clear- 
ance pumps to handle “wild” fractions— 
casing-head gasolines, butanes, pro- 
panes, and other volatile liquids—the 
Worthington Pump and Machinery 
Corporation, Harrison, N. J., has in- 
troduced a line of direct-acting steam 
pumps, known as “Hivol.” The pumps 
have clearances of between 12 and 17 
per cent, depending on their size and 
stroke. Suction and discharge valves 
are located at the extreme end of the 
liquid cylinder—the suction valves below, 
and the discharge valve above the piston 
on the vertical centerline of the cylinder. 
This design is reported to permit 
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straight-line flow of liquid through the 
cylinder, maximum suction valve area, 
and minimum volumetric clearance. To 
remove any gas which may accumulate 
in the cylinder as the result of failure 
of the liquid supply each pump is fitted 
with a hand bypass valve whereby liquid 


can be admitted from the discharge to 


the suction side of the pump and full- 
flow conditions established. The liquid 
cylinder is designed for 400-lb. per 
sq.in. working pressure on both the 
suction and discharge sides. The liquid 
cylinder liner is of the full-length, re- 
movable type. 


American Cable Licenses 
Wickwire Spencer 


The American Cab'e Company, 230 
Park Ave., New York, N. Y., announces 


that the Wickwire Spencer Steel Cor ™ 


poration, 41 East 42d St., New York, 
N. Y., has been licensed to manufacture 
preformed wire rope under the Ameri- 
can Cable Company’s patents. 


Fairfield Portable Troughed 
Belt Conveyor 


A portable, troughed-belt conveyor, 
built in lengths of 20, 25, and 30 ft. 
and primarily intended for handling 
sand, gravel, crushed stone, small sizes 
of coal and other abrasive materials has 
been announced by The Fairfield Engi- 
neering Company, Marion, Ohio. It is 
mounted on 48-in. roller-bearing car- 
riage wheels. 

The conveyor belt is rubber, 18 in. 
wide and runs over Fairfield ball-bear- 
ing idlers. A steel-plate receiving hop- 
per at the foot end centers the load on 
the conveyor belt. The receiving hop- 
per plates are fitted with replaceable 
rubber wear strips. The conveyor is 
equipped for its full length with steel 
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skirt plates, which provide a carrying 
trough 6 in. deep. 

Conveyor discharge height is adjusted 
by a machined worm winch of the self- 
locking type, mounted on the side of the 
frame. . 

Power is furnished by a 3-hp., ball- 
bearing electric motor or a 44-hp. air- 
cooled gasoline engine, and is trans- 
mitted from the motor to the headshaft 
through steel roller chains. The main 
drive chain is fitted with idler sprockets 
and automatic-tension, spring take-up. 

Pressure lubrication fittings are pro- 
vided for all bearings. 


Dubilier Oil-Filled Condensers 


Oil-filled condenser units of stand- 
ardized design that permit any desired 
capacity to be obtained from a single 
unit or a combination of units have been 
developed by the Dubilier Condenser 
Corporation, 


4377 Bronx Boulevard, 


lubricating oil. The chief ingredient jg 
a liquefied colloidal graphite, manufac. 
tured in an electric arc furnace at a 
temperature of 7,500 F. The high tem. 
perature is applied so that impurities 
such as iron or silica will pass off as 
gases, leaving the center core practi. 
cally pure graphite. 


Metallizing Company 
“Metallizer’’ Spray Gun 


For spraying metal coatings on a 
wide variety of materials to resist 
corrosion a spray gun, named the 
“Metallizer,” has been announced by 
the Metallizing Company of Los An- 
geles, Ltd., 1218 Long Beach Ave., Los 
Angeles, Calif. Some of the surfaces 
that can be coated to any desired thick- 
ness are wood, plaster, concrete, paper, 
cloth, glass, and metal. Among the 
metals that can be sprayed by the gun 
are lead, tin, zinc, brass, nickel, silver, 


and aluminum, 

Speed of application depends prin- 
cipally on the melting point of the 
metals used. In a laboratory test, flat 
surfaces were coated with lead at the 
rate of over 180 sq.ft. per hr., and a 
tin coating was made at a speed at over 
290 sq.ft. per hour. 

The required metal in wire form is 
fed from the spool into the gun and is 
pulled through automatically at the 
correct speed by cog wheels. An oxy- 
acetylene flame in the nozzle of the 
gun melts the wire and an extremely 
high air pressure breaks the molten 
metal into atoms and sprays the hot 
particles through the air. Because the 
heat on impact is negligible paper or, 
fabrics may be coated without injury, 
To operate the gun sand blasting equip- 
ment for roughening metal and glass 
surfaces; an air compressor that will 
deliver 25 cu.ft. per min. at a pressure 
of 70 lb. per sq.in.; and standard gage 
wire of the required metal are the aux- 
iliary equipment and supplies required. 

Three lengths of hose, for connection 
to the oxygen tank and the acetylene 
or hydrogen tank, two regulators for 
connection to oxygen and gas tanks, 
wire nozzles and air caps for the differ- 
ent size wires, a lighter and a technical 
data manual are furnished with each gun, 





New York, N. Y. The cans are of uni- 
form width and depth, varying only in 
height. The common width and depth 
facilitates stacking or horizontal group- 
ing. Containers are of the sardine can 
type with double-rolled seams. Ter- 
minals can be brought out through one 
side or through the top of each con- 
tainer, as desired. The capacitator 
proper or section is of the semi-ccm- 
pressed design. Paraffin oil that con- 
tains no acid is used. Units are ob- 
tainable in a number of standard cans 
for a wide range of capacities, and for 
working voltages between 110 and 650. 


Pyroil Liquefied Graphite 


Development of Pyroil, a liquefied 
graphite motor lubricant claimed to re- 
sist successfully any degree of heat or 
cold or the washing effects of raw gas, 
has been announced by The Pyroil Com- 
pany, LaCrosse, Wis. It is a con- 
centrated extract to be added to regular 





Maintenance Engineering — V ol.90, No.7 





Si 
4 to 
by ' 
Lou 


sora 


sin 
no! 
tor 
sm 
mc 


mc 


ch 


dit 
ins 
re 








Century Capacitor Motors 





Single-phase capacitor motors, from 
4 to 10 hp. in size, have been announced 









ities py the Century Electric Company, St. 
ff as Louis, Mo. They are furnished for 
“acti- 
na 
esist 
the 
by 
An- 
Los 
Aces 
ick- 
per, 
the 
run 
OF, 
‘in- 
the single- or multi-speed operation with 
lat normal torque, high torque, or low 
the torque characteristics. Each of the 
a small sizes has the capacitor box 
er mounted on the top of the motor, and 
boxes are furnished separately for wall 
is mounting in the larger sizes. Operating 
is characteristics of the motors give them 
he a wide range of applications, from the 
y- direct-connected fan to the more exact- 
he ing service required for oil burners and 
ly refrigerators. 
on 
ot - 
1e 
" Thomson-Gibb Electric 
‘ Soldering Heater 
1 A special application of direct con- 
. trolled heating by the electric resistance 
- method is announced by the Thomson- 
Gibb Electric Welding Company, Bay 
3 City, Mich. It was developed for the 
; rapid soldering of from three to twelve 


copper tubes on which are assembled a 
large number of flanged fins, each of 
which must be thoroughly soldered to 
: each tube for good thermal contact. 
One machine is fixed on a base, and 
the other is adjustable along the base 
through a distance of 10 ft. by means 
of a motor-driven worm reduction unit, 





spur gears, and rack. Adjustable time 
relays are provided to give definite 
time of heating work. Clamping of the 
work. is accomplished by means of air 
cylinders, and clamping jaws are ad- 
justable. Each machine of the duplex 
unit carries its own transformer. One 
side of each secondary is connected to 
heavy bus bars, and the work being 
heated forms the other side of the 
secondaries. 

This method of controlled heating by 
electrical resistance has other applica- 
tions to similar classes of work such as 
heating for annealing, heat treating, and 
heating for forging and bending. 


Divine “‘TonWate” Swivel Caster 


In place of the king-bolt, a flexible 
hall joint is incorporated in the “Ton- 
Wate” truck caster, announced by the 
Divine Bros. Company, Utica, N. Y. 
Main load bearing and swivel bearings 
operate in a continuous reservoir of 
lubricant, sealed against dirt and water. 
Hub guards tend to keep out dirt, grit, 
and water, and prevent strings and 





raveling from winding around the axle 
and binding the wheel. Steel or canvas- 
cushioned wheels are available. 


Bowser Force Feed Lubricator 


A force feed lubricator, known as 
Figure 451, is announced by S. F. 
Bowser and Company, Inc., Fort 
Wayne, Ind. It is equipped with liquid- 








A single plunger 
serves the dual purpose of drawing the 
oil from the reservoir and forcing it in 
a straight vertical path through the 


filled sight glasses. 





sight glass to the point of lubrication at 
the end of the feed line. Each pumping 
unit may be individually removed and 
adjusted while the lubricator is in oper- 
ation. A standard fitting permits in- 
jection of the liquid for refilling by 
means of a grease gun. 


Farval Corporation Formed 


Announcement is made of the forma- 
tion of the Farval Corporation, 3277 
East 80th St., Cleveland, Ohio. The new 
corporation has acquired the manufac- 
turing and sales rights for the central- 
ized system of lubrication formerly 
manufactured by Lubrication Devices, 
Inc., Battle Creek, Michigan. 


Techno Spray Oiler 


Techno Products Company, 7523 
Santa Fe Ave., Huntington Park, 
Calif., announces a pressure oiler with 
positive flow control obtained by means 
of an active trigger. Nozzles are in- 
terchangeable. 


Construction is of cast 













aluminum, with brass fittings for high 
pressure. Air from a hand pump, spare 
tire, or other pressure outlet may be 
utilized. A variety of attachments 
widens the range of uses. 
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Austin Convertible 


Austin Manufacturing Company, 400 
North Michigan Ave., Chicago, IIl., an- 
nounces the “Badger” -yd. convertible 
tractor shovel. It can be converted from 
a standard excavating unit with a dip- 
per and dipper boom into a crane with 


Ohmite Metal-Impregnated 
Rheostat Contacts 


Metal - impregnated, carbon - graphite 
rheostat contacts have been announced 
by the Ohmite Manufacturing Company, 
636 North Albany Ave., Chicago, IIl. 
Each button is kept in place by a hard- 
ened steel spring acting through a 
universal joint. This construction is 
provided to compensate for minute un- 
dulations. The steel spring carries no 
current because the contact is connected 
to the rotating arm by a flexible brass 
strip. 


Hannifin ‘‘Packless” 


Duplex Valve 


Hannifin Manufacturing Company, 
621 South Kolmar Ave., Chicago, IIL, 
announces the “Packless” duplex air 
control valve, designed for use on ma- 
chines that employ two air cylinders 
which operate in progressive sequence. 
The valve has four independent outlet 
ports for control of two double-acting 


Shovel and Crane 


a clam shell attachment or with a tele- 
scopic boom and a sheave block hook. 
Thus the tractor can be used not only 
for excavating but also for unloading 
and loading bulk materials and for gen- 
eral materials handling work. 


cylinders. It is designed so that two 
cylinders can be operated in either direc- 
tion and in any sequence desired. The 
unit is furnished in two sizes—Model 
D-37, with j-in. intermediate pressure 
connections, and Model D-75, with ?-in. 
intermediate pressure connections. 


Electric Machinery Starter 


Cubicle automatic starters for syn- 
chronous motors have been developed by 
the Electric Machinery Manufacturing 






















control relays, rheostat, and field con. 
tactor, a rear compartment for the ojj- 
break line switches, and an upper com- 
partment for the disconnects. The 
starter is designed to permit access to 
all working parts. 


Reliance A.C. Motors 


For driving automatic roller and 
catcher tables in sheet and tin plate 
mills, a.c. motors have been developed 
by the Reliance Electric & Engineering 
Company, Cleveland, Ohio. The motors 
are designed with torque characteristics 
to give rapid reversals. They may be 
built to reverse 40 times per min. 
Low-inertia rotors are provided to keep 
reversing losses at a minimum. As- 
bestos windings are provided for safety, 
Ball bearings are used with cartridge- 





type mountings. The motors may be 
built so that they are interchangeable 
for table-tilt and conveyor applications. 
They are furnished in all sizes required 
for mills used for rolling sheets and tin 
plates automatically. 


Pike Power Oilstone 


Pike Manufacturing Company, Pike, 
N. H., announces the power oilstone 
No. 60. It is designed to put an oil- 
stone finish on cutting tools that cannot 
be oilstoned on a regular bench stone. 
Each unit includes one coarse and one 
fine India oilstone, two gravity oil feeds, 
a universal motor, an 8-ft. extension 
cord with plug, and one can of oil. 











Company, Minneapolis, Minn. They are 
recommended for installations where the 
starter is to be placed out in the mill 
room with the motor. Each starter has 
a front compartment for the meters, 
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Westinghouse Watthour Meter 


Type OC single-phase watthour meter 
has been developed. by the Westinghouse 
Electric & Manufacturing Company, 
Newark, N. J. The electromagnet has 





been enlarged over previous models to 
provide for more thermal capacity in 
the current coil, and the ranze of the 
meter has been extended so that only 
three current ratings (5-, 15-, and 50- 
amp.) are required for self-contained 
loads. The 5-amp. meter starts on 
approximately 1 watt, and the 15-amp. 
model on approximately 3 watts. All 
OC single-phase meters have the same 
size base and terminals; and all parts 
except the nameplate, electromagnet, and 
register are identical and interchange- 
able in all ratings. 


Roller-Smith Switchboards and 
Cubicles 


Sectional-steel, dead-front switch- 
boards and cubicles are offered by the 
Roller-Smith Company, 233 Broadway, 
New York, N. Y. The switchboard may 
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be made up of air circuit breakers, oil 
circuit breakers, indicating and record- 
ing instruments, dead-front switches, or 
a combination of all four. Installations 
are built up of units, each unit contain- 
ing one breaker. Placed one above the 
other, the units form a stack; and stacks 
are placed side by side to form a sec- 
tion or a complete switchboard. Each 
unit‘ consists of a frame and a remov- 
able breaker carriage. The breaker 
carriage is slid into position from the 
front of the board, and when it is re- 
moved, the breaker may be operated and 
adjusted. 


Specialty Machine Valves 


Specialty Machine Works, 495 East 
Taylor St., Portland, Ore., announces 
the development of a line of valves of 
the quick-acting type. They can be 
packed under pressure and will take the 
place of plug valves. They are designed 
applications as air 


for such hoists, 





quick-acting cylinders, shot-gun feeds, 
and friction drives. These valves are 
adapted easily to electrical control and 
can be operated mechanically at great 
distances with accuracy. They vary in 
size from 2 to 3 in., and are used for 
air, oil, gas, and steam. 


Linde ‘““Oxweld” Regulators 


Two light duty “Oxweld” Regulators, 
which may be used with the Type W-15 
welding blowpipe, have been introduced 
by The Linde Air Products Company, 
30 East 42d St., New York, N. Y. They 
are designated as the Type R-48 oxygen 





regulator and the Type R-49 acetylene 
regulator. Bonnets of both types are 
held in place by a forged brass cap ring 
to assure a non-leaking diaphragm. As- 
sembly and disassembly are facilitated 
by a ribbed cap ring. The monel metal 
stem is similar to that used in other 
regulators of the line. The diaphragm 
is made of rubber composition, and the 
springs are of cadmium-plated steel. 
Pressure forgings are used in the body 
cap ring and pressure adjusting screw. 


General Electric Screenless Motor 


A screenless open motor, designed to 
meet conditions such as are encountered 
in the textile industry where the atmos- 
phere is heavily laden with floating 
particles of lint, has been announced 
by the General Electric Company, 
Schenectady, N. Y. Air passages have 
been constructed so that, as soon as 
lint enters the motor, it is blown out. 
No attempt has been made to prevent 
lint from entering the motor. This 
design has been made possible by the 
following construction features; smooth 
glossy windings to which lint will not 
adhere; no pockets or recesses in or 
about the windings; large frame and 





shield openings which allow lint to pass 
freely in and out; and dust- and oil-tight 
bearing housings which eliminate lint- 
catching spots of oil or grease. 
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TRADE LITERATURE 


For copies, address the manufacturers concerned 


(195) Pumps—Catalog, commercial, in- 
dustrial, domestic, municipal and _ special 
pump applications—Westco Pump Cor- 
poration, Davenport, Iowa. 


(196) Merer—Circular 1938, type OC 
watthour meter in 5-, 15-, and 50-amp. 
sizes.—Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa 


(197) Power Factor Correcrion—Form 
No. 3126, 20 pages, “Permittors for Power 
Factor Correction.” — Products Protection 
Corporation, affiliated with the Safety Car 
Heating and Lighting Company, 75 West 
St., New York, N. Y. 


(198) Water Meters — Bulletin 
W-900-B9, 8 pages, disk type meters from 
§- to 2-in. sizes—Worthington Pump and 
Machinery Corporation, Harrison, N. J. 


(199) RecuLators—Bulletin 1100-A, 8 
pages, pressure and liquid-level tegulators 
for automatic control of air, gases and 
liquids—The Electric Controller & Manu- 
facturing Company, Cleveland, Ohio. 


(200) Arr SEpARAToRs—Catalog A, 16 
pages, Swendeman automatic separators 
and receiver drains for the elimination of 
oil and water from compressed air lines, 
principles of operation and applications.— 
The Leavitt Machine Company, Orange, 
Mass. 


(201) LicgHTNING ARRESTERS — Booklets 
Nos. 3 and 4 of a series, 8 pages each, 
crystal valve lightning arresters.—Electric 
Service Supplies Company, 17th and Cam- 
bria Sts., Philadelphia, Pa. 


(202) VENTILATING Fans—Bulletin F-5, 
8 pages, data on capacities, dimensions and 
prices of safety ventilating fans, single-, 
two-, and three-phase, a.c. and d.c.; high 
speed fans for industrial use; and fans for 
pulley drive—L. J. Wing Manufacturing 
Company, 154 W. 14th St., New York, N. Y. 


(203) Wires anp CasLes—Bulletin, 24 
pages, changes in the marketing policy of 
the General Cable Corporation with re- 
spect to the products of its component divi- 
sions, and containing specification tables of 
this company’s insulated wires and cables. 
—General Cable Corporation, 420 Lexing- 
ton Ave., New York, N. Y. 


(204) FiextsLe Couptincs—Bulletin 102, 
16 pages, illustrations and descriptions of 
flexible couplings, tables, price list and 
general dimensions.—American Flexible 
Coupling Company, Erie, Pa. 


(205) Wexipinc Fitrtincs—Bulletin No. 
WT17, “Bonney Weldolets and Thredo- 
lets,” working data, tables of sizes, and 
illustrations of typical installations ——Bon- 
ney Forge and Tool Works, Forged Fit- 
tings Division, Allentown, Pa. 


(206) Arc We tptnc—Catalog, 80 pages, 
practical manual of electric arc welding.— 


“Type H Nickel Alloy Resistors.”—The 
Electric Controller & Manufacturing Com- 
pany, Cleveland, Ohio. 


(208) WeELpInc Rops—Catalog, 20 pages, 
data on the line of “Regorods” for gas 
welding and other “Rego” equipment.— 
The Bastian-Blessing Company, 240 E. 
Ontario St., Chicago, IIl. 


(209) Batt - BeEariInc LuBRICATION — 
Booklet, 11 pages, the lubrication require- 
ments of ball bearings—The New De- 
parture Manufacturing Company, 
Bristol, Conn. 


(210) Heaters—Bulletin No. 5, capaci- 
ties of “Convectofin” heaters, tables giving 
equivalents in square feet of direct steam 
radiation which make it possible to con- 
vert figures for exposed radiators into 
built-in terms.—Commodore Heaters Cor- 
poration, 11 W. 42nd St., New York, N. Y. 


(211) “INpUsTRIAL News” — Newspaper 
published by the Square D Company, In- 
dustrial Controller Division, and available 


New 


without charge to industrial plants, cog 
tractors, dealers, jobbers, distributors, and 
machinery manufacturers in the Unite 
States and Canada.—Square D Company, 
Industrial Controller Division, Milwaukee 
Wis. 4 
(212) Stee. FLoorrnc—Folder, “Inlan 
4-Way Floor Plate,” illustrations of large 
and small patterns, tables of plate sizeg 
and weights available—Inland Steel Come 
pany, 38 S. Dearborn St., Chicago, Ill. ~ 


(213) Dust CoLLectors—Catalog No, 
1391, 15 pages, “Positive Dust Collectiog 
at Low Cost.” Construction features of 
standard pressure and suction type d 
collectors, also supplementary equipment— 
Blaw-Knox Company, Pittsburgh, Pa. | 


(214) Arc Wetp1nc—Booklet, 22 pages, 
pictures and data on a wide variety of the 
applications of arc welded steel construc= 
tion in the manufacture of parts for ma) 
chinery and equipment.—Lukenweld, Inc, 
Division of Lukens Steel Company, Coates=” 
ville, Pa. 4 


(215) Rottep AND ForMED SECTIONS—" 
Catalog N-20, 72 pages, available standard” 
sections listed in accordance with their ap- 
plications; diagrams; weight and dimension” 
tables; facilities of the company for pres 
ing, stamping, forming, welding and ele 
tro-galvanizing.—Truscon Steel Company, 
Youngstown, Ohio. 
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